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nly to products of The Girdler Corporation 


Streamline that Process 


for Uniform Quality at Low Cost 


EFT above, Vorator shave cream 

4 processing apparatus. At the right, 
VoraTor floor wax processing appa- 
ratus 

VOTATOR systems, for the processing 
of many different viscous and liquid 
materials, vary in appearance. But 
they are alike in a money-saving prin 
ciple. Incorporating an exclusive, 
patented heat transfer mechanism, 
they heat and or cool, mix and plas- 
ticize as the material flows through on 
a continuous basis 

The material is pumped in at one 
end, comes out the other in seconds, a 
finished product of proper tempera- 
ture, texture and consistency. Re- 
markable volume is achieved in rela- 
tion to use of floor space, manpower, 





heat transfer medium. 

The continuous nature of the Vora- 
TOROperationcuts cost and its closed, 
controlled character makes for uniform 
quality. Time and temperature cycles, 
viscosity, aeration, and other factors 
can be precisely regulated. ““Weather”’ 
problems are eliminated. Contamina- 
tion and spoilage are prevented 

What viscous or liquid materi«t OSs 
your company process? 

Chances are we can help you ‘tream- 
line the job. 


THE GIRDLER CORPORATION 
VOTATOR DIVISION 
LOUISVILLE 1, KENTUCKY 
150 Brocdway, New York City 7— 262 Russ Bidg., 
San Francisco 4— 505 Forsyth Bldg Atlanta 3, Ga. 


bialoe- APPARAUS 


FOR THE CONTINUOUS PROCESSING OF LIQUID ANE .!SCOUS MATERIALS 




















TYPICAL VOTATOR 
APPLICATIONS 


Chemicals 
Drying Oils 
Dyestuffs 
Fruit Juices 
Industrial Starch 
lord 

“Worse Finishes 


Lubricating Mwase 


Paraffin Wax 
Pharmaceuticals 
Photo Emulsions 
Plastic Cream 
Plastics 

Printing Ink 
Shaving Cream 
Resins 
Synthetics 
Textile Sizing 
Vegetable Shortening 
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in GOOD SHAPE- | 


AFTER 6 YEARS OF SERVICE 

















.. HASTELLOY Alloy € 
Parts Resist Corrosive 

Action of Dye | 
Intermediates | 


This pump, used to empty vats of 
dye intermediates, is made of 
corrosion-resistant Haste.voy alloy 
C. The pump formerly used lasted 
only 7 weeks; this Haste.toy alloy 
pump is expected to last 10 years. 


Rene “SU ae 


Write for the booklet | 
‘‘HASTELLOY High- 
Strength Nickel-Base 
Corrosica-Resistant 
Alloys” for information 





o> yom Cee te - 


Hastettoy alloy C agitator This steam jet of cast 

shaft and blades are used in a re- Hastet.oy alloy Cis also used a 
action vat. Whip and unbalance im a reaction vat. After on available forms and . 
in the agitated fluid often places 6 years service in acids, al- methods of ca tae, 4 
considerable stress on the shaft; kalies, and strong oxidizing 
high-strength Hastretroy alloy agents, the jet is still in good ati 
is not affected by this stress. operating condition. : 


s* 


z “a 
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a Oe 
> Haynes Stellite Company 
Unit of Union Carbide and Carbon Corporation 
wcC) 


. General Offices and Works, Kokomo, Indiana 





a Chicsgo — Cleveland — Detroit — Houston — Los Angeles— 
New York—San Francisco—Tulsa 


3 : *“ Hastelloy s a registered trade-mark of Haynes Stellite Company. 
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Chemical production hit a new peak in 1947. Dollar 
value of chemicals and allied products was about 
$9 billicn. Unparalleled peacetime demand, both 
domestic and foreign, resulted in expansion of chem- 








ical plant capacity in the United States and per- 
mitted the sharp upturn in output. Exports in 1947 
probably exceeded $750 million. But price increases 
accounted for more than 10 percent of the dollar 








value cf production and exports. Expansion of plant 
capacity since 1939 has added $2.4 billion to an 
estimated $3 billion of productive facilities in 1939. 
This does not include plants built only for military 
use. Fertilizers provided the largest single outlet for 
chemicals. Paint industry, for the first time in its 
history, went over $1 billion. 


Outlook for 1948 is that the chemical process indus- 
tries, entering the new year on a level about 5 per- 
cent higher than they did last January, will continue, 
or surpass, their record-shattering performance 
through the first quarter and possibly the first half. 
Thereafter the pattern of 1947 will be followed 


closely. 
‘ 7 


Elemental phosphorus production in the electric 
furnace, hailed as a forward-looking step when first 
undertaken some years ago, now underlies an im- 
portant segment of chemical industry. On the West 
Coast a call has been made for an expenditure of 
$35 million to construct electric furnace plants in 
the Columbia Basin. This would integrate the phos- 
phorus and phosphate fertilizer industry of the 
Pacific Northwest. Another late development is 
Westvaco’s plan to build an electric furnace plant 
near Pocatello, Idaho (p. 185). 
e 

Recovery of byproduct hydrochloric acid is adding 
to the supply as hydrocarbon chlorinating opera- 
tions increase. This is something for old-line heavy 
chemicals makers to ponder. Output of hydrochloric 
topped 400,000 tons in 1947. This was an increase of 
nearly 70,000 tons over 1946. Much of this increase 
came from stepped-up chlorinating operations. In 
its $1,060,000 plant at Memphis, Tenn., purchased 
from WAA, Heyden is now chlorinating benzene. Its 
byproduct acid is for sale. Likewise chlorinating 
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benzene and recovering hydrochloric is Glyco at its 
Natrium, W. Va., plant, a former CWS installation. 
e 


Future synthetic ammonia plant locations will have 
to be chosen with a view to securing long-term sup- 
plies of cheap natural gas. Natural gas prices have 
increased from 2 or 3 c. per 1,000 cu. ft. a few years 
ago to 5 c. at the well. One plant is threatened with 
30-c. gas under a new contract. Price advances result 
from upsurge in demand, not shrinkage of under- 
ground reserves. Best estimates of proved reserves 
run to 160 trillion cubic feet. Discovery has outrun 
use. But demand is now alarmingly ahead of pro- 
duction from present wells. It is now obviously 
cheaper to move ammonia by tank car from a re- 
mote synthesis plant than it is to move the gas to 
the area of nitrogen fertilizer consumption. This 
does a lot to fix prospective plant locations. 
* 

If demand stays high, fertilizer industry can pro- 
duce 20 million tons a year by 1950. Output for 1947, 
16.5 million tons, was 14 percent above 194f, the 
year of the previous all-time record. 


Total exports of fertilizer already committed for 
the 1947-48 year amount to 28 percent of total 
United States supply of fertilizer nitrogen, com- 
pared with 18 percent shipped out of this country 


in 1946-47. 
~ 


Direct application of ammonia to crops may provide 
ammonia producers with an important market. At 
6 c. per lb. of nitrogen, anhydrous ammonia is the 
cheapest source of fertilizer nitrogen (p. 114). 
. 

Potash output will climb another 10 percent this 
year. Producers have promised this. Last year pot- 
ash production topped the previous record year by 
10 percent. Technical improvements in the refinery 
operations at Carlsbad, N. M., account for part of 
this steady advance in efficiency. Still newer tech- 
niques just being built into these refineries will add 
to recovery of K.O from potash minerals hoisted. 
Domestic sources supplied over a million tons of 
fertilizer KO last year, This is a thirty-fold in. 
crease in 15 years, 
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TYGON PAINT 





RESISTS VIRTUALLY ALL ACS, » 
AMD ALMALIES 






UMAFFECTED BY WATER, OlL, pa 
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Wow-OXIDIZING, WILL HOT CHEK,» 
CRACK, CRAZE OR FLAKE OFF 
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2 elem PAINT is a chemically inert plastic in a solvent 
vehicle. Applied cold by spray gun or brush, it air 
dries to form a tough, glossy plastic film that outwears 
ordinary coatings many times over. 


Inexpensive, too. Tygon Paint costs but little more per 
gallon than ordinary paints. Actually costs much less 
to use. 


IN COLORS, TOO. 


Write for your free copy of Bulletin You can forget the old idea that corrosion-resistant 


; ™ . coatings had to be a drab black or a muddy green. 
09 or send today for a Tygon Trial Test ; , , . 
Tygon Paint is available in a wide range of colors: 
Kit: 1 quart of Tygon Primer, 1 quart white, green, gray, aluminum, black and clear. 


of Tygon Topcoat (white, black, clear, 








PLASTICS & 
gray, green, aluminum) and 1 pint of > 6 ae eee Ss 


Tygon Thinner, $6.00 f.0.b. Ravenna, he me! sion 


Ohio. ath al 
, 4 
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Union Carbide & Carbon has borrowed $150 million 
from three insurance companies on promissory notes 
bearing 2.7 percent interest and maturing in 20 
years. Proceeds will further Union Carbide’s expan- 
sion program that got $90 million last year and $50 


million in 1946. . 


Du Pont has announced cuts of from 4 to 7 c. a lb. 
in polythene prices, This is the fifth reduction since 
polythene manufacture started in 1943. Uncom- 
pounded molding powder without coloring formerly 
sold for 50 c. a lb. Earlier, Bakelite had lowered 
polyethylene prices in a reduction also rangins from 
4 to7 c. a lb. Increased production and use of poly- 
ethylene plastics, Bakelite reported, made the cut 


possible. * 


Rayon producers, except possibly government-con- 
trolled North American Enka and Bemberg, will 
probably follow Du Pont in its price advances of 
more than 10 percent on filament yarn and staple 














fiber. 

Acetate prices have been increased by about 7 c. a 
lb. on all sizes. Viscose staple has been raised ap- 
proximately 3 c. a lb. on all sizes. Viscose filament 
price increases on 75-, 100- and 150-denier sizes are 
respectively 15 c., 10 c. and 5c. a Ib. 


Hydroabiety! alcohol, first commercially available 
primary alcohol from rosin, will undersell fatty al- 
cohols, It sells at 20 c. a lb. in tank cars and 25 c. a 
lb. in small lots. Fatty alcohols range from 40 to 45 
c. a lb. Made by Hercules in its new $3 million plant 
at Burlington, N. J., i iis low-cost alcohol from rosin 
will find uses in textile, rubber adhesive, detergent 
and paint, varnish and lacquer fields. 


Sodium hydride is used increasingly as a condensing 
agent in Claisen condensations. These are conden- 
sations of esters with esters, esters with aldehydes 
and esters with ketones. Sodium hydride increases 
yields from 10 to over 100 percent. It shortens reac- 
tion times, permits closer control and improves 
product quality. Du Pont, principal producer, has a 
weather eye on sodium hydride possibilities. Ashta- 
bula, Ohio, has been rumored as a new plant site. 











Du Pont’s sodium hydride descaling process permits 
quick and positive removal of oxide scale from metal 
surfaces. Sodium hydride, produced on the spot by 
reacting sodium with hydrogen, reduces oxide scale 
to metal or lower metallic oxide, simultaneously 
forming caustic soda. The process is non-electroly- 
tic. Any metal or alloy that does not react with 
molten caustic can be descaled. The working tem- 
perature of 700 deg. F. is well below the critical 
temperature of most alloys and steels. 
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Supercold is a new tool. Using liquid helium, tem- 
peratures can be obtained within a few degrees of 
absolute zero. In this region, matter exhibits re- 
markable properties. Navy investigators, among 
others, are studying electrical and magnetic phe- 
nomena at “supercold”’ temperatures. 
° 

Design of production units for a new antibiotic may 
give biochemical engineers their next challenging 
job. Chloromycetin is the first antibiotic effective 
against organisms producing typhus. It is also the 
frst substance to show activity against a virus. This 
it has done in its action against psittacosis, or parrot 
fever. Experimental results remain to be corrobo- 
rated in larger animals and humans, Derived from 
a mold related to the species producing streptomy- 
cin, this new antibiotic may be the weapon to over- 
come typhus, major scourge of man. 











The mold was isolated in a Yale laboratory and the 
crystalline chloromycetin was obtained in research 
laboratories of Parke, Davis & Co. Tests with mice 
and chick eggs were conducted at the Army Medical 


Center. 
7 


Chemical Corps seeks to determine what groupings, 
radicals or linkages within gas molecules are respon- 
sible for toxicity. This research, similar to the dye 
industry’s hunt for chromophores, will be pushed in 


fiscal 1949. 
+ 


Radioactive isotope of carbon is used by Gulf Re- 
search & Development Corp. to find out the function 
of the iron catalyst used in the Fischer-Tropsch 
process for making hydrocarbons from natural gas 
and coal. Theory is that carbon monoxide forms an 
iron carbonate which then reacts with the hydrogen. 
To test this, Gulf researchers use radio-carbon to 
form a carbonate on the surface of the catalyst. If 
the theory is correct, the oil coming out ought to be 
radioactive. AEC supplies the isotope. 
» 

Geneva Agreement is a delayed-action bomb. When 
it goes off, chemicals makers will be among the 
casualties of foreign competition. But it will not go 
cff for some time. Low production abroad will con- 
tinue. United States imports of chemicals will re- 
main a trickle, soaked up by high demand. Dollar 
shortages in foreign countries spell import quotas 
and exchange controls. Thus United States exports 
of chemicals will be limited. But when foreign com- 
petitors solve their currency and production prob- 














lems they will enter the United States markets. The 





Geneva Agreement will give them a big advantage. 





And labor costs abroad are low. The bomb will go 
off. 


For a preview of what is inside the bomb, look care- 
fully into Schedule XX of the Geneva Agreement. 
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Whether your pumping prob- 
Jems involve corrosion, abrasion 
or contamination, or are strictly 
hydraulic, you'll find efficient, eco- 
nomical, ready-made answers in 
Worthington Centrifugal Pumps. 


“Across the Board” in Chemicals 

Worthington Worthite Pumps, 
for example, are something extra- 
special in stainless steel alloys. 
Developed to handle the widest 
range of pump-punishing liquids, 
they are equally resistant to cor- 
rosive, low pH sugar syrups and 
corrosive-abrasive brine slurries at 
the boiling point. 
















As for Capacities... 

Worthington Centrifugal Pumps 
deliver from § to 18,000 gpm, 
smoothly and steadily at all usual 
heads and speeds. In short, to all 
industrial processing—from paper 
to plastics, from rayon to rubber— 
Worthington offers more pumps for 








Worthington Standard Centrifugal Pumps serve all processing ‘dustries 


more jobs, plus the longest experi- 
ence in the field. For details prov- 
ing there's more worth in Worthing- 
ton, contact our nearest District 
Office or Worthington Pump 
and Machinery Corporation, 


Centrifugal Pump Division, 
Harrison, N. J. 
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Here’s my 


New Year’s resolution; 


START 1948 RIGHT, THIS WAY— 


First, make a complete and honest 
survey of your equipment that will 
show you where it has not been 
standing up as it should; find out 
where maintenance, repair and clean- 
ing costs are out of line because the 
materials you are now using do not 
measure up to the ob. 

Then, tell us under what condi- 


SHEETS 


UNITED STATES STEEL 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh & Chicago 
Pittsburgh 


NATIONAL TUBE COMPANY, 


STRIP 








tions your equipment operates—the 
corrosive products it has to handle— 
what temperatures and pressures are 
employed — whether erosion is a 
problem—the sort of abusive treat- 
ment it must withstand—how much 
importance you place on freedom 
from product contamination, on 
easier cleaning and greater safety. 

Once we know these things, our 


U-S°S STAINLESS STEEL 


PLATES BARS 


, TENNESSEE COAL, IRON 


BILLETS - PIPE 


& RAILROAD COMPANY, 


et 


stainless steel specialists will tell you 
which of the various types of U-S-S 
Stainless will best meet your needs 

. and they'll show you, too, how 
and where this time-tested steel can 
be most economically applied to ob- 
tain the results you desire. 

We don’t know of any better way 
to insure you a happier and more 
prosperous New Year. 


TUBES -«s WIRE SPECIAL SECTIONS 


8-144 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago & New York 
COLUMBIA STEEL COMPANY, 


San Francisco 
Birmingham 


UNITED STATES STEEL SUPPLY COMPANY, Warehouse Distributors — Coast to coast: UNITED STATES STEEL EXPORT COMPANY, New York 


CHEMICAI 
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Its 206 pages are packed with high explosive. It dis- 
closes downward revisions of every major section of 
the tariff law. These revisions are designed to stimu- 
late substantially the import of chemical products 








when import offerings are again available. Equally 
important to chemical industry are concessions made 
on finished goods such as textiles, rayon, glass and 





ceramics. Concessions represent an over-all reduc- 
tion in tariffs of about 50 percent from 1930 rates. 


Most concessions cn chemicals granted by partici- 
pating countries merely bind existing rates. Clearly, 
these grants only slightly offset United States con- 


cessions., 
+ 


Vigorous efforts will be made to let the Reciprocal 
Trade Agreement Act die upon its expiration 17 
June 1948. Administration will ask for its extension 
as a mainstay of foreign policy. Congress will prot- 
ably agree to extend the act another year. It may 
attach such strings as a requirement for Congres- 
sional approval of agreements or a 90-day waiting 
period. During the waiting period Congress would 
act, or permit such agreements to become effective 
by inaction within the time-limit. 


Important to American industry in connection with 
future competition from imports will be a revival of 
flexible provisions (Sec. 336), with the right to act 
on items on which a reduction has been made. At 
present, no action can be taken under Sec. 336 with 
respect to any product that is the subject of a trade 
agreement e 

Controls on distribution and export of certain vital 
chemical products are certain. Congress will decide 
whether voluntary or official, and at what level. 
Most likely to be controlled tightly are nitrogen 





chemicals for fertilizer. 





Expected conversion of ammonia synthesis capacity 
to methanol making is going to be postponed. Need 
for ammonia to manufacture fertilizers is the reason. 
Formaldehyde producers and anti-freeze distribu- 
tors will feel the pinch through 1948-49. And no one 
knows yet how far Congress or executive depart- 
ments will g0 in grabbing ammonia, either to meet 
international relief requests or for Armies of Occu- 
pation. Even explosive ammonium nitrate is being 
snatched up for fertilizer use. Nitrogen-hungry in- 
dustry is hard to scare. 


Interior Department's Max Ball sees expansion of oil 
output from the Middle East as best bet to ease the 
oil shortage. Oil from abroad would supplement 
domestic supply. Domestic oil wells are an ace in 
the hole for an emergency. This country has only 
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31 percent of the world’s known oil reserves, but it 
produces 63 percent of the world’s consumption. 
United States per capita use of petroleum products 
has risen from 367 gal. in 1938 to 608 gal. in 1947. 
Ball does not expect significant production of syn- 
thetic fuels within the next ten years. 








To wait until an emergency to build synthetic liquid 
fuel plants might be dangerous. Strongest advocate 
of this view is W. C. Schroeder, chief of the Office 
of Liquid Fuels of the Bureau of Mines. To build a 
capacity of from 1 to 2 million barrels of synthetic 
liquid fuel daily would require several years, large 
amounts of steel and manpower. Such a program 
would be five to ten times the magnitude of the 








wartime synthetic rubber development. 


Synthetic liquid fuel plants would augment present 
petroleum resources. Before the war this country 
had a cushion of about 1 million barrels of crude oil 
a day that could be drawn on for war purposes. Now 
domestic production is barely enough to meet needs. 








Demand is rising. 


Cost of synthetic fuels at the plant will be from 3 to 
5 c. a gal. higher than present prices of petroleum 
products. But process improvement and large-scale 
operation can narrow this gap. 

. 


Meeting of civilian and military magnesium experts 
in Washington recently underlines anxiety of mili- 
tary men over imminent shut-down of the nation’s 
only plant producing magnesium. The military, 
with a wary eye on security, want the plant kept 
running, But the over-supply of magnesium, which 
precipitated the conference, stares them in the face. 
From a wartime peak of 400 million pounds con- 
sumption of magnesium has dropped to 36 million 
pounds in 1947. There is, moreover, a civilian stock- 
pile of about 100 million pounds. Civilian uses, al- 
though varied, involve small tonnages. 


Hearings held by a House Armed Services subcom- 
mittee, headed by Representative Paul W. Shafer, 
Michigan Republican, foreshadow coming legisla- 
tion on synthetic rubber. National security is the 
paramount consideration. Government stockpiling 
of natural rubber will continue. 











Unless extended by Congress, the Administration's 
wartime controls over rubber expire at the end of 
March. Controls probably will continue for another 
year or two. A minimum of one-third synthetic ruk- 
ber in manufacture of tires, tubes and other rubber 
products is presently required. Eventually this re- 
quirement may be reduced to one-fourth. 
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1 @ Look at the picturs 
for a minute. You can 
see that PC Foameglas 
S / 1S composed of tiny 
f glass ce Ils see millions 
-of them. These closed 

cells are filled with sealed-in air. 

Used as an insulating material, PC 
Foamglas helps to maintain desired 
temperatures, to withstand humidity, 
to minimize condensation. When in- 
stalled according to our specification 
for recommended applications, PC 
Foamglas retains its original insu- 
lating efhciency permanently. 

Being a true glass, PC Foamelas is 
highly resistant to fumes, acid atmos- 
phere S, Vapors and othe r ¢ le ments 
encountered in the chemical indus- 
try that so otten cause de terioration 
of ordinary insulating materials 

On ducts, breeching, heat ex- 
change rs and other equipme nt, on 
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tanks and towers of all sizes—where 
service conditions demand quality 
insulation, PC Foamelas is doing an 
yutstanding job. Anu it costs no more 
than other insulating materials. 

When you are figuring on insula- 
tion, make sure that you have thx 
latest information on PC Foamglas 
Write to Pittsburgh Corning Cor- 
poration, Room 418-8, 632 Duquesn« 
Way, Pittsburgh 22, Pa. 

Pittsburgh Corning Corporation 


also makes PC Glass Blocks. 


WHEN YOU INSULATE WITH FOAMGLAS 
-++ YOU INSULATE FOR GOOD! 


PITTSBURGH 


Tam FOAMGLAS INSULATION 


CORNING FOR ADDITIONAL INFORMATION SEE OUR INSERTS IN SWEET’S CATALOGS. 
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Use of synthetic rubber at substantially the current 
yearly level of 475,000 tons will persist. Standby 
capacity of 600,000 tons of general-purpose synthe- 
tic a year will be advocated. Some of the $700 mil- 
lion worth of government synthetic rubber plants 
will be sold or leased to private industry. Future- 























delivery and recapture clauses will be written into 


leases. 


Research may produce a synthetic rubber equal or 
superior to natural rubber. Until that happens, 
government will support the synthetic industry. 
To step up research, the patent-pooling agreement 
of 1941 will most likely be dropped. 

° 
More streptomycin will be made as its use in treat- 








ing certain types of tuberculosis grows. New tech- 
niques at Merck's Elkton, Va., plant will increase 
production this year. To its sterile techniques build- 
ing at Rahway, N. J]., Merck is adding a new $400,- 
000 finishing and packaging unit. 
. 

On the bali at last, the Army is speeding up release 
of ammonium nitrate plants to private industry. 
Opened January 15 were bids on the 60,000-ton unit 
at the Cactus Ordnance Works, Etter, Tex. This is 
one of the last three nitrate plants in Army posses- 
sion, Army will stick to its leasing policy, probably 
advertising the remaining two plants in February. 








Successful bidder for the Etter plant, now operated 
by Spencer Chemical, must agree to give the Army 
all production as long as the Army wants it. In- 
stalled capacity must also be upped to 100,000 tons 
annually. In an emergency, plant must revert to the 
Army. 


Two nitrate units at the Louisiana, Mo., Ordnance 
Works have been appraised by WAA. Combined 
capacity of the units is 100 tons a day. Hercules, 
present operator, has first crack at the units if it 
wants to buy at WAA’s “fair value.” It has 60 days 
to decide after hearing the fair-value figure. If Her- 
cules turns down the WAA offer, then WAA will 
advertise for bids and dispose of the plants on the 


open market. e 


War Assets Administration has put ten Army ord- 
nance works worth $500 million on the block. 
Facilities include production and processing units 








at one or more locations for ammonia oxidation, 
sulphuric acid concentration, oleum, nitric acid, 
sellite, solvent recovery, cotton or wood pulp nitra- 
tion, finished smokeless powder, DNT, TNT, tetryl, 
pentalite and ammonium picrate. Plants will have 
to be decontaminated of explosive materials by pur- 
chasers. Bids will be received for fixed-price pur- 
chase or for cash down-payment with gross receipts 
from resale split equitably between purchaser and 
government 





Recent Supreme Court decision in the Uebersee 
appeal put the brakes on Justice Department plans 
to dispose of several major corporations held by the 
Alien Property Custodian, including a $60 million 
interest in General Aniline & Film Corp. and its $4.9 
million sales agency, General Dyestuffs Corp. 


The Supreme Court, in effect, ruled that before the 
Justice Department can dispose of plants seized 
from such non-belligerents as the Swedes or Swiss, 
it has to prove in court, if challenged, that the 
former owners had been “cloaking” for enemy na- 
tionals, 


Almost a certainty now is a court suit for return 
of GAF to its Swiss owners which will hold up a 
government offer fur perhaps several years. I.G. 
Chemie, the Swiss corporation, will probably file 
suit in a United States district court. 


Calco has landed a body blow to the dyestuffs 
black market. It has sharply warned its customers 
in the textile, leather, paper and plastics industries 
that it will stop selling dyes to any consumer caught 
reselling at fancy prices for export. Europe, which 
once got dyes from I. G. Farben, is now almost 
entirely without them. Thus dyes sold for export 
fetch sky-high prices. Some mills are allegedly sell- 
ing to this black market, 














To halt dyestuffs sales to cash buyers for export 
looks like a tough assignment. Such buyers do not 
disclose eventual destination of their purchases, so 
it is hard for sellers to discriminate against them. 








U.S. manufacturers would send more dyes to Europe 
if these could be spared from domestic consumption. 
But spot shortages of certain dyestuffs, caused by 
increased consumption and scarcity of intermedi- 
ates, continues. The American dyestuffs industry 
just has not grown large enough to fill world de- 
mand. Some day Europe will start making dyes 
again. American producers will then find themselves 
in direct competition. 











Key Navy researchers talked shop with technical 
men from industry in a precedent-setting two-day 
session recently in Washington. Members of the 
Navy Industrial Association met the Navy’s re- 
search and development workers, learned of test 
equipment devised by the military and seldom du- 
plicated in civilian laboratories, and exchanged 
ideas with Naval technical experts working in close- 
ly allied fields. A smart move by the topside gold 
braid, the meeting promises continuing contact be- 
tween industry and Naval research. 
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SIDNEY D. KIRKPATRICK, Editor 


Chemical Engineering Fundamentals 


" igen MER G. Kirxsripe, in the preface of his new 
and somewhat controversial textbook of this title, 
writes: “Because of the emphasis that has been placed 
on the unit-operation concept of chemical engineering 
in the past, many students have been graduated with 
the erroneous belief that the unit operations are them 
selves the fundamentals of chemical engineering, 
rather than mere applications of fundamental prin- 
ciples. A lack of appreciation of this distinction is a 
common cause of difficulty for the beginner in pro 
fessional practice.” (Parenthetically, we might note 
that many older practitioners suffer from the same 
deficiency!) “Until the practicing engineer recognizes 
the errors in this viewpoint and grasps the alternative 
philosophy of thinking in terms of real fundamentals, 
his progress is likely to be retarded.”” Whereupon the 
author sets out and in ten chapters pretty well proves 
that basic knowledge of a comparatively few under- 
lying principles of chemistry, physics and mathematics, 
plus human relations and report writing, can lay the 
best possible foundation for a career in our profession. 


We have called this book controversial only because 
it has aroused sharply different reactions from some 
of our friends in industry and in education. One 
reports that it is “too difficult for an introductory 
course,” another that it is “too far advanced for 
sophomores and early juniors.” Yet strangely enough 
one well-known professor holds that it’s “too phil- 
osophical, too incomplete in real technical informa- 
tion” to find a place in his curriculum. Frankly, we 
are not surprised by such divisions of opinion, for we 
are old enough to recall the storms that brewed around 
certain other chemical engineering textbooks more 
than twenty years ago. The industrial chemistry 
teachers then said they were too theoretical and 
mathematical, while the physical chemists regarded 


them as too “practical” —meaning narrow and 


empirical. But nearly all of the cvitics seemed to agree 
that this book will help to provide better orientation 
and promote a more purposeful study ot subsequent 
COUTSCS. 

We started out to write an editorial—not a book 
review. We thought we saw in this new type of text- 
book a lesson for all of us in these uncertain days. We 
liked Kirkbride’s stress on fundamentals. It is alto- 
gether too easy right now to confuse effects with causes, 
applications with principles. We are asked to attack 
inflation by attempting to control its symptoms— 
rising prices and wages. We are trying to help Europe 
by feeding breadlines when we know that they are 
caused by industrial and agricultural stagnation. Some- 
how or other we have to get at the basic causes—the 
real fundamentals of these problems. 

Chairman Eccles, of the Federal Reserve Board, 
came closer to the right solution than any of the 
palliatives which President Truman and others have 
asked of the Congress. “Nothing could be more effec- 
tive,” he said, “than increased productivity of labor 
and longer hours of work by everyone.” Here is the 
hard-headed banker talking a language that chemical 
engineers can understand. And do something about. 
We can help to hold the price line by cutting costs 
through increased efficiency. We can strive for greater 
productivity per worker, per process, per plant. Where 
“wage increases are imperative” (to use the words of 
President Truman’s executive order of Oct. 20, 1947), 
let us make them contingent on increasing output, 
which is equally imperative if we are going to stop the 
spiral of inflation. 

So, Dr. Kirkbride, the profession thank you for 
“Chemical Engineering Fundamentals.” It comes at a 
time when more basic thinking is needed by all of us— 
as editors, students, teachers, industrialists, and Amer- 
ican citizens. 








Fabulous I. G. Farben 


Disintegrates 


WHAT LIES AHEAD, ATTITUDE OF SOVIETS, 


JOHN J. CHRISTIE 


McGraw-Hill World News, Berlin, Germany 


MECHANICS OF DISPERSAL 


OF UNITS, EFFECTS OF REPARATIONS ON GERMAN PEACETIME CAPACITY 


ERMANY’S fabulous I. G. Farben 
(> cartel is in the very advanced 
stage of dispersal but a num- 
ber of steps necessary to give final 
effect to the new pattern are stymied 
by the deterioration of relations among 
the four occupying powers and par- 
ticularly by East-West differences. 

Whether or not the task of break- 
ing up I. G. Farben, which the four 
powers set out to do together, will be 
completed on a quadripartite basis de- 
pends on whether or not the Foreign 
Ministers Conference, which is in ses- 
sion as this is written, can resolve the 
basic issues comprising the entire Ger- 
man problem. Failure to avert a defi- 
nite East-West split, on the other 
hand, will not prevent the task being 
completed along separate but less sat- 
isfactory lines. 

The four powers, even though oper- 
ating under a quadripartite directive, 
have tended to execute the de-carteli- 
zation of I. G. in accordance with their 
own political and economic philoso- 
phy toward Germany. This factor 
underlies what has been done thus far 
and it will influence the final pattern. 


Basis for Action Against L.G. 


Within six months after the end of 
hostilities, the four-power Allied Con- 
trol Council had passed Law No. 9 
directing the dissolution of the com- 
bine. Early action against Farben has 
seemed to the four occupation powers, 
who at that time were acting in close 
harmony born of war and victory, to be 
a measure as necessary to their mission 
is disarming the Wehrmacht. 

It was not necessary to await the 
current war crimes trial of I.G. Farben 


Here is an on-the-spot account of the advanced stage of dispersal 


of the German I. G. Farbenindustrie units. 


Mr. Christie discusses 


actions taken by the four-power Allied Control Council to dissolve 


the great cartel by disposing of its stock interests in some units, dis- 


position of patents and trade marks, and liquidation of many plants. 


Of particular interest are the effects of reparations on peacetime capac- 


ity of the German plants in the Eastern and Western Zones. 


These 


changes in the German chemical plants are of interest to chemical 


engineers of this country because of the effects on our industry. 


officials to establish a basis for the 
action. An I.G. director had boasted 
at the time Germany had overrun 
Europe that, without the intensive 
concentration and development 
achieved by the combine in the chem- 
ical industry, Germany’s success, which 
at that time appeared permanent, 
would have been impossible. 

The trial has shown this to have 
been no idle boast. According to the 
evidence, Farben had synchronized all 
of its activities with the military plan- 
ning of the German high command at 
a very early date, thus establishing its 
responsibility toward promoting ag- 
gressive war. Its use of foreign con- 
nections to assist Germany’s prepara- 
tions for war likewise was well docu- 
mented at Nuremberg. 

Law No. 9 seized the assets of I.G. 
Farben and its controlled companies 
within Germany and _ vested title 
thereto in the Allied Control Council. 
It established a committee of four con- 
trol officers, one for each zone, to de- 
termine the policies for implementing 
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certain objectives, the chief of which 
was dispersion of ownership. 


Mechanics of Dispersal 


The Farben combine owned, con- 
trolled or had an interest in 400 firms 
in Germany and participation in over 
500 foreign enterprises. It controlled 
85 percent of Germany’s chemical in- 
dustries. The combine’s assets have 
been estimated conservatively at over 
6 billion marks (at 40 cent ex- 
change rate), with a payroll in 1943 
of 250,000 people and sales in that 
year totaling over 3 billion marks. 

Ferreting out I.G.’s German assets 
alone took about nine months. In 
addition to ascertaining the physical 
assets owned or controlled directly by 
the combine, there was the problem 
of tracing indirect holdings which re- 
sulted from ownership and control of 
firms by I.G. subsidiaries. 

The initial step in the I.G. disper- 
sal process was to eliminate the cen- 
tral accounting, and the sales organiza- 
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Typical of the avenues of de-centralization of the great combine is that of one of its units, Stickstoffdiinger 


tions, and to require that each of the 
operating companies develop its own 
bookkeeping, accounting and sales or- 
ganizations. 


Dispersal Procedure 


The dispersal procedure has three 
main aspects: (1) disposition of minor 
participations, (2) liquidation of as- 
sets not essential to the operations of 
independent companies, and (3) crea- 
tion of “independent units.” 

Where Farben holdings in a firm 
were less than 50 percent and there 
was no evidence of control, it was de- 
termined merely to dispose of the Far- 
ben stock. (Farben controi is presumed 
where holdings were 50 percent or 
more. Such cases are examined more 
carefully to determine whether or not 
actual control existed. If it did, the 
unit is treated the same as those 
actually owned by I.G.). It has been 
left to the Farben control officers in 
each zone to find suitable buyers for 
this stock, but no attempt has been 
made yet to market it. However, the 
U.S. and British intended to offer the 
stock to the public after Jan. 1, 1948, 
unless a currency reform was adopted 
beforehand. Those undertakings, in- 
cluding many of the sales offices and 
welfare companies, not considered suit- 
able for incorporation in an independ- 
ent unit were to be liquidated. 

Most important objective was the 
creation of independent units, each 
self-operating and economically self- 
supporting. The actual formation and 
preliminary organization of such units 
with their own independent manage- 
ment, sales and accounting groups has 


been in progress for the past year. The 
way it has been handled and the rate 
of progress has varied considerably in 
the four zones. 

It was provided that each unit 
should operate under an —e 
German trustee until a plan for final 
disposition of stock and title of owner- 
ship is adopted. The four powers thus 
far have failed to agree on such a plan. 
However, a proposed U.S.-British pro- 
cedure, to which the French have 
given partial concurrence, is significant 
in view of a possible split Germany. 

The Anglo-American sponsored plan 
provides for shares or other evidence 
of ownership in the new companies to 
be offered for sale to the German pub- 
lic at controlled prices. It makes pro- 
vision for the foreign stockholders of 
I. G. Farben and its controlled com- 
panies to participate in the ownership 
of each of these new enterprises, to 
the extent to which they participated 
in the former Farben combine, other- 
wise allowing participation of foreign 
capital in conformity with the general 
policy which may be adopted by the 
Allied authorities. 

It provides for the sale of all re- 
maining assets, with payment to be 
made in German currency; and for 
payment to be made in German cur- 
rency to the creditors of the concern 
subject to any special arrangement 
which may be authorized by the Con- 
trol Council in respect to foreign 
creditors generally. It provides for ulti- 
mate distribution to acceptable Ger- 
man stockholders of I. G, Farben and 
its controlled companies of any surplus 
after payment of expenses of adminis- 
tration, and payment to creditors, 


CHEMICAL ENGINEERING ¢ JANUARY 1948 ¢ 





A vital factor in the plan is a pro- 
vision that the disposal of shares in 
the new undertakings should not take 
place until after monetary reform has 
been put into effect in Germany, or 
until Jan. 1, 1948, at which time the 
question was to have been re- 
considered. 

Reservations concerning this pro- 
cedure have been made by the French. 
They feel that it may be very difficult 
and perhaps dangerous to float on the 
market in a reasonable space of time 
shares of stock of a huge amount. The 
French also lay great stress, as a 
security measure, on the necessity of 
control of the management of major 
enterprises through Allied representa- 
tion. 


Soviet Policy 


The Soviets, whose policy is in- 
fluenced strongly by reparations de- 
mands and their own ideology, take an 
entirely different view of how the new 
corporate entities should be launched. 
They want ownership of the inde- 
pendent units to be disposed of on 
such conditions as will be agreed in 
each zone with the government of 
each Land or Province and in con- 
formity with the existing legislation 
and constitutions of each Laender. 
This procedure, of course, fits into the 
existing pattern of Soviet-sponsored 
German state ownership and owner- 
ship by Soviet stock companies. 

The Soviet plan provides for an ulti- 
mate distribution to stockholders in 
Reichsmarks, on a graduated scale, 
whereby the small stockholders would 
be paid the maximum and the larger 
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Production Capacities Declared Available for Reparations Out of I. G. Farben Plants in US-British Zones in Pursuance of New 


Name of Plant 


1. IL. G. Parbenindustrie AG......... Dormagen..... 
2. 1. G. Farbenindustrie AG.......... Elberfeld. . 

of miscellaneous resins. 
3. IL. G. Farbenindustrie AG Dncnteeessddheessnaeoonen 


4. I. G. Farbenindustrie AG 


Leverkusen 


Level of Industry Plan 


Location 


Capacities Earmarked for Removal 


Part plant, comprising section for production of Perion U. 
(a) Section for production of cellulose derivatives, (b) section for production 


Plant for production of ethylene oxide and ethylene dichloride. 
(a) Section for production of Sulfigran (sodium eulphide by hydrogen reduc- 


tion of sodium sulphate), (b) section for production of atabrin, (c) section 
for production of polyamides and miscellaneous resins, (d) section for pro- 
duction of hydrazine hydrate, (e) part of section for production of activated 
carbon, (f) part of section for nitration of toluene. 


(a) Section for production of electrolytic chlorine and caustic soda, (b) part of 


section for production of alkyd resins. 


5. I. G. Parbenindustrie AG Uerdingen 
6. I. G. Farbenindustrie AG Zweckel .. 
bleaching powder. 
Duisburg... .. 


7. L. G. Sauerstoffwerk... 
8. Dynamit, AG... 


9. Dynamit, AG. . heddbetecescawes 


10. L. G. Farbenindustrie AG 
11. Kalle and Co. AG.. 
12. I. G. Farbenindustrie 


13. I. G. Sauerstoffwerke 


14. |. G. Sauerstoffwerke 


Schlebusch . . 
Troisdorf 
Gersthofen 


Wiesbaden...... 
Hoechst. 


Griesheim . 
Kassel- Mittelfeld. 


Plant for production of ethylene oxide, ethylene dichloride, polyethylene, 


Plant for production of liquid oxygen and bottled industrial oxygen. 
Part plant, comprising (a) section for distillation of glycerine, (b) part of sec- 


tion for production of trinitrotoluene. 


(a) Section for production of nitropentia, (b) section for production of Vulcan 


fiber, vart of section for production of phenol plastics, part of section for 


making celluloid. 


Part of section for production of W. 
Part of section for production of methyl, ethyl cellulose type products. 
(a) Part of section for production ot Uresin, (b) part of section for production 


of polyviny! acetate, (c) section for production of Carboresin, (d) section for 
production of sulphur black, (e) part of section for production of solvents, 
(f) part of section for production of chlorinated solvents, (g) part of section 
for production of dinitrobenzene. 


Plant for production of industrial gases. 
Plant for production of industrial gases. 





stockholders the minimum compensa- 
tion. Apparently they would make no 
rovisions for creditors. They do not 
Fee! that waiting for currency reform 
1S necessary, 

The Russian attitude is based also 
on a curious quirk of history. In trans- 
lating the Potsdam agreement from 
French into Russian, the word “seize,” 
as applied to Farben assets erroneously, 
was made to read “confiscate.” This 
slip of the pen has made Farben nego- 
tiations difhcult in many ways. 

No action has been taken in respect 
to property outside Germany which 
was owned by I.G. and its’ controlled 
units. Title is now vested in the Ger- 
man External Property Commission, 
which eventually must effect a dispo- 
sition in consultation with the Farben 
Control Committee. Likewise I.G. 
assets in the disputed Polish-occupied 
territory east of the Oder-Neisse line 
have not yet been dealt with. 


The Box Score 


In implementing Farben de-centrali- 
zation within the full meaning of the 
law the U.S. leads the other three 
occupying powers. Of a total of 199 
installations owned or controlled by 
I. G. Farben, 47 of an ultimate 51 
already have been made into inde- 
pendent units with trustees appointed 
for almost all of them, 8 have been 
consolidated with other installations, 

have been ordered liquidated and 
67 remain to be settled. Of the 67 
outstanding, 58 are sales offices and 6 
welfare offices, some of which will be 
combined with independent units. In 
terms of assets, 92 percent of the total 
in the U.S. zone have been considered 


100 


ind their liquidation or independent 
operation determined. 

While generally in agreement with 
the U.S. and Farben policies in princi- 
ple, the British have stalled in their 
implementations of the law. They 
have created 45 independent units and 
recommended 63 liquidations, leaving 
75 on which no action has been taken. 
However, the 75 outstanding include 
the “big five” of the British zone, 
namely, Leverkusen, Dormagen, Elber- 
feld, Krefeld and Uerdingen. These 
plants represent more than 56 per- 
cent of all tangible Farben assets in 
the British zone, which fact has mate- 
rially affected actual dispersion of both 
manufacturing and sales activities as 
compared to the U.S. zone. 

The French have created 16 inde- 
pendent units and recommend 9 liqui- 
dations out of a total of 25 installa- 
tions in their zone. The real issue, how- 
ever, centers around the Ludwigshafen 
plant, which represents 92 percent of 
the Farben assets in the French zone. 
It is significant too that Ludwigshafen 
lies outside the Saar territory, which 
undoubtedly will be ceded to France. 

No definite steps have been taken 
yet toward grooming Ludwigshafen 
for independent operation. The 
French, who have a military adminis- 
tration for the plant, exert a tight con- 
trol over Ludwigshafen and have 
managed to favor it with sufficient 
power and raw materials to get a pro- 
duction which is higher than the aver- 
age for I.G. plants under present eco- 
nomic condition. The plant is produc- 
ing urea at almost full capacity—400 
to 500 tons per month—with 80 per- 
cent going as exports to France or to 
other countries for barter trade. Nitro- 


gen is being produced at 80 percerrt of 
prewar level, thus making the French 
zone self-sustaining in _ fertilizer. 
Roughly 60 percent of the plant’s over- 
all production goes for export, chiefly 
to France. 


Soviet Zone Installations 


Farben installations in the Soviet 
zone totalled 201, of which 31 have 
been designated as independent units 
and 86 have been recommended for 
liquidation. Of the Farben properties 
about which no final official action has 
been taken, 63 are brown coal mines. 

Title to most of the former Farben 
operating units in the Soviet zone is 
vested either in Soviet stock com- 
panies or in the Land governments. It 
is significant that the big five of the 
Soviet zone, Leuna, Bitterfeld, Scou- 
pau, Wolfen Farben and Wolfen Agfa 
are Russian shareholder companies. 

Soviets apparently consider at least 
some of the shareholder plants as 
reparations property. While a partial 
removal of productive capacity has 
been made in all cases, they have pre- 
ferred to leave the remainder to oper- 
ate in Germany but reserve the right to 
take it at any time. 

Soviet long-range economic policies 
for their zone are carefully guarded 
secrets, if, indeed, they have been de- 
termined. 

Following data on the re-organiza- 
tion of Wolfen Farben illustrates how 
a typical Soviet shareholder company 
is formed;—name of business, govern- 
ment joint-stock company for ' Syestuft 
manufacturing, Kraska—Management: 
Moscow.—Branch_ establishment in 
Germany: Halle/Saxony.—Constitu- 
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Effect of Reparations Removal on Three Major Plants in Soviet Zone, Comparing Normal (1944) With Current 
Remaining Capacities 
Bitterfeld Wolfen Farben 
Normal Current Capacity DU SdweWn cheb dcbdabaebeeeante< ? 7,200 
Unless otherwise indicated all figures are in Capacity Remaining in Sodium sulphide (100%)........ 2,000 none 
metric tons per annum 1944) Germany Hydrogen cyanide (20% Be) 
Caustic soda (40%). 120,000 60,000 i sa. daduuns use oe 15,000 15,000 
Chlorine (gas) ; , ; , 62,000 34.000 Synthetic Terre ka 14,400 7,200 
Chlorine (liquid)... - 24,000 7,200 Sodium sulphate......... a 1,800 1,800 
Bleaching solutions (commercial! strengt! 12,000 12,000 Sulphuric acid (100% basis)... 153 ,000 9,000 
Hypochlorite of calcium. . . ‘ none Cement (gypsum).............- 170,000 none 
Caleium chloride (solid). . . 2,160 2,160 Nitric acid (as weak acid)....... 206,000 42,000 
Caleium chloride (100% solutior none 4, 800 (as strong acid).... 76,000 19, 800 
Bleaching lime senweeds 60 960 Sodium bisulphite........... 4,200 300 
Chromic oxide........... none Sodium nitrate........... 36 ,000 36 , 000 
Low temperatures electrodes 7,200 2.400 Sodium nitrite........... 7,200 7,200 
Potassium bichromate..... none Calcium ammonium nitrate , 135 , 800 84, 800 
Potassium chlorate... ae 15,000 7,500 Potassium nitrate....... 4,800 1,800 
Potassium permanganate. . 2,400 840 el EELS aaa 4,800 3,000 
Sodium chlorate 15,000 7.500 Nitro-chlor-benzene.... some available 
Potassium chromate Hydroquinone......... some available 
Phosphorous (yellow) . Para-amino-benzoic acid.. ? some available 
Siliron (used to produce).. Mersolate (not indentified 2,800 4,600 
l'rosilene trade products (soaps 18,000 18,000 eee ee a 30,000 20,000 
Hydrochloric acid.. 9, 200 ere : ? small 
Formic acid, 7,200 1, 800 Lausette (trade brand). 1,200 1,200 
Chlor-benzoic acid 2,000 2.000 ep ela 4,200 4,200 
Calcium formate.......... 10,800 +, 600 Chlor-benzene ore 5,000 5,000 
Chlor-benzene. .. . - 4,800 1, 800 Amido sulphuric acid. . 6,300 3,000 
Chlor-toluene. . 600 360 Film—roll 9,000 500 m ? 
Sodium formate me 1, 200 none Film—cut. 480 25m ? 
Phosphorus trichloride. 6, 000 >, 800 
Phosphorus oxychloride. . +, 200 960 = = 
Onalie acid. 1200 1.440 Wolfen-Film Agfa 
Tricresyl phosphate ‘ +, 800 2,160 Photo chemicals 648 30 tons 
Carbon tetrachloride. . 9,600 9, 600 Blue print paper none 100,000 m? 
Miscellaneous organic products 10,000 0, 000 Sound film... - none 7,000 km 
Igelit—new. . . ; 18,000 , 600 Metallic foil (film wrapping none 300,000 m?* 
Magnesium 600 nor Cellulose acetate... . 44,000 6,600 tons 
Calcium (metal) , 72 Cellulose fiber. ..... 28,800 3,900 tons 
Tungsten none Artificial silk...... 5,000 1,000 tons 
Molybdenum. ? none Technical fibers... ? 100 tons 
Flints for lighters 40 70 Synthetic sponges. 3,600,000 2,500,000 pieces 
Nitrie acid (50%-60%) (for fe ize 7,400 100 Yeast and foods. . none 300 tons 
Calcium ammonium nitrate 34,000 1,000 Sausage casings none 500 ,000 pieces 








tion confirmed by a degree of Minis- 
try for Foreign Trade of USSR on 
Jan. 1, 1947.—Business registered in 
the trade register of the USSR on Jan. 
31, 1947.—Registered in trade register 
of country court at Halle/S, applica- 
tion filed Feb. 18, 1947—Capital: 
120,000,000 rubles, divided into 12,- 
000 named shares, 10,000 rubies each. 
Founder and only partners: General 
Administration of Soviet capital 
abroad of the Ministry of Foreign 
[rade with a capital of 84,000,000 
tubles—70 percent. 2. Vsesojnoje 
Objedinenije “Rasnoiimport” with 
36,000,000 rubles—30 percent (sell- 
ing of shares only with approval of the 
chairman)—Russian_ directors and 
members of the top management have 
been named but most of them have 
not yet been seen at the plant. 


Reparations 


Effect on Peacetime Capacity; 
Western Zones—Part of the capacity 
of 14 Farben plants in the fused U.S. 
and British zones has been earmarked 
for removal as reparations in pursuance 
of the new greatly increased level of 
industry for the bi-zonal area. 

These reparations demands are ex- 
tremely light compared to what was 
called for under the old level of indus- 


try plan, which was based on the Pots- 
dam Agreement. Under that plan sev- 
eral of these plants would have been 
declared surplus in their entirety. 

Moreover, there are possibilities that 
even this program might not be imple- 
mented fully. An East-West split over 
Germany almost certainly would rule 
out the Soviet 25 percent share in 
these reparations. Western nation 
recipients might decide to forego their 
share in the interest of an all-out drive 
to make western Germany contribute 
to the Marshall Plan. 

But if the productive capacity ear- 
marked for reparations is taken, it will 
not represent the liability to Germany 
that is generally supposed. This is be- 
cause it will be a long time before the 
German chemical industries are pro- 
ducing at prewar levels. 

Furthermore, capacities were chosen 
on the basis of their being surplus to 
normal needs and with consideration 
for maintaining the necessary balance 
in the industries affected. Where part 
of a section of a plant is earmarked for 
removal, reference is to facilities whose 
subtraction will not hamper operation 
of the remaining system. 

How much value the dismantled 
facilities will have for the recipient 
nations is difficult to ascertain off- 
hand. Successful operation of relocated 
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facilities is contingent upon three basic 
conditions: (1) availability in the re- 
cipient countries of installations suit- 
able for incorporation of the dis- 
mantled equipment, (2) access to the 
raw materials which the equipment 
was designed to utilize, and (3) the 
engineering skill in dismantling and 
re-locating the facilities. 

The only other Farben plant in the 
western Germany which may yield 
reparations is Ludwigshafen in the 
French zone. A substantial part of the 
plant has been offered but no action 
has been taken as yet. 

Effect on Peacetime Capacity; East- 
ern Germany—The “iron curtain’ is 
more than a figure of speech and con- 
sequently information on any eco- 
nomic matter pertaining to the Soviet 
zone is usually piecemeal and some- 
what vague. This is particularly true 
of the subject of reparations, which in 
the case of the Soviet zone includes 
both capital goods removals and cur- 
rent production. 

It is estimated that over 40 percent 
of I.G. assets in the Soviet zone have 
been removed. And, as previously ex- 
plained, those plants being operated 
by Soviet stock companies _ be 
termed “reparations” as the Soviets 
have reserved rights to remove them. 

Reparations trend in the Soviet zone 
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has been significant. For about a year 
after the end of hostilities the em- 
phasis was on removal of productive 
capacity. Then it changed to repara- 
tions out of production ae for 
two reasons: (1) technical difficulties 
involved in setting up dismantled 
equipment, (2) the urgent need for 
chemical products. 

An official Soviet report to the Far- 
ben Control Committee, compares the 
1944 capacities of three major Farben 
units in the Soviet zone with those 
retained. The three plants, Bitterfeld, 
Wolfen-Farben and Wolfen-Agfa are 
Soviet-owned as are the other two ma- 
jor Soviet zone plants, Skopau and 
Leuna. The effect of reparations re- 
movals on the capacities of the three 
plants can be taken as typical. It will 
be noted that in certain instances 
there is added capacity. And, it must 
be conceded that a number of these 
increased capacities are in the interest 
of the domestic economy. 

Detailed information on reparations 
out of production is difficult to obtain. 
The percentages vary considerably, 
ranging downward from a reported 90 
percent of Skopau’s buna output, 60 
percent to 70 percent of Wolfen’s 
dyes and 50 percent of its cellwolle. 

Prohibited Industries—The Pots- 
dam Agreement provided that produc- 
tion of synthetic gasoline and rubber 
should be prohibited until Germany 
was in a position to meet her require- 
ments out of imports. Also, produc- 
tion of synthetic ammonia was to be 
dealt with on the same basis until 
imports of nitrogen could meet re- 
quirements. 


Maximizing Production 


All of the four powers are maxi- 
mizing production of these industries 
to the extent which raw materials will 
permit. The U.S. and Britain, in an- 
nouncing their new level of industry, 
side-stepped making reversal of this 
policy but strongly intimated that this 
Potsdam principle would be scrapped. 
Farben controlled all but a few of 
Germany's Fischer-Tropsch plants and 
manufactured about 95 percent of its 
buna. 

Dismantling of War Plants—Most 
of the enterprises classified as purely 
“war plants” made explosives. Half of 
these plants in the fused U.S. and 
British zones already are dismantled 
Or in process of removal. And, the 
four powers are committed to dispose 
of all such installations. Nitric acid 
plants in this category are being re- 
tained, at least temporarily, in the in- 
terest of the fertilizer program. 

Even though such plants vield rela- 
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tively little reparation of value, it has 
not been deemed feasible to convert 
them to peacetime use. Most of them 
were built after 1939, and thus not 
considered part of Germany’s peace- 
time industry. Only general purpose 
equipment is made available for repara- 
tions, the remainder of the capacity 
being destroyed. 


Patents and Trademarks 


Farben owned 18,000 German pat- 
ents and patent applications directly 
at the time of seizure and its sub- 
sidiaries and controlled companies 
owned another 12,000. Some 1,500 
patent licenses were held by I.G. 
exclusive of those held by subsidiaries. 
These licenses generally covered a 
plurality of patents. I.G. trademark 
registrations in Germany numbered 
about 5,000 and a like number is esti- 
mated to be held by subsidiaries. 

The four powers thus far have failed 
to agree on a basis for disposing of 
I.G. patents and trademarks. In fact, 
the question has been referred to 
higher level by the Farben Control 
Committee. The U.S. position is sig- 
nificant, because the British have in- 
dicated agreement except for minor 
procedural details. 

The American proposal, in essence, 
provides that:—Purchasers of I.G. 
Farben units will receive automatically, 
as partial consideration for the pur- 
chase price, the right to a license un- 
der any German I.G. patent, and 
whatever patent applications may be 
converted into patents. For the license 
they will pay a nominal registration 
fee. All other applicants, domestic and 
foreign, shall be given licenses with- 
out discrimination and shall pay the 
nominal registration fee plus a moder- 
ate royalty. 

Licenses shall be non-exclusive, 
non-transferrable, and not subject to 
mortgaging. No sub-license shall be 
granted under them. Legal ownershi 
of the patents shall remain in Allied 
hands, but a non-profit German li- 
censing bureau will be established to 
idminister the system, except that for- 
eign applications will be made to 
Allied authority. The license registra- 
tion fee will be sufficient merely to 
cover the expenses of the German 
licensing agency. Royalties will be col- 
lected by the Allied authorities. 

The trademark “I.G. Farben” or any 
variations of the names as well as the 
names of major elements of the com- 
bine such as “Agfa” and “Bayer” 
would be outlawed. Other trademarks 
not readily recognized as belonging 
to the combine would be retained and 
sold with the plants to which they 


belong, if such distribution is possible. 

French favor alloting specific pat- 
ents exclusively to specific units, in- 
stead of cue Sy patents available 


to all units. e Soviets, who had 
indicated approval of the U.S. posi- 
tion until recently, now prefer that 
companies keep all patents which they 
actually used prior to 1945 and that 
all others be cancelled. 

Soviets favor keeping all trademarks 
such as Agfa and Bayer, only outlaw- 
ing I.G. Farben or any reference 
thereto. Apparently they are counting 
on these trademarks, especially Agfa, 
being of some value in selling exports 
from plants under their control. The 
British, incidentally, tend to feel the 
same way as the Russians toward the 
trademark issue. Another trademark 
complication arises from the fact that 
most countries seized all patents and 
registered trademarks owned by Ger- 
man nationals as well as companies 
owned and controlled by Germans. 

This problem has already caused the 
Anglo-American bi-zonal economic ad- 
ministration a big headache. It had 
some $20 million worth of packaged 
and otherwise trademarked stocks of 
pharmaceuticals at Leverkusen from 
which it was anxious to make dollar 
exports but feared possible legal re- 
sistance from the governments of pros- 
pective buyers. The problem was re- 
ferred to Washington and London 
and the result was a directive to the 
bi-zonal authorities to dispose of the 
stocks at their own discretion. In 
other words, they were told to sell 
wherever they could get clearance. 

It has been suggested that the 
countries which have seized German 
patents and trademarks be given a 
specific period in which to consider 
which ones they desire to appropriate 
and then turn the femainder back to 
the German nation for disposition by 
the occupying powers. While this 
measure would remove uncertainty 
over those patents and trademarks 
which were not to be appropriated, it, 
of course, would not contribute to the 
solution of the problem concerning 
those which are to be used. Conse- 
quently, a conference of countries con- 
cerned with German patents and 
trademarks will be necessary. 

The patent problem goes beyond 
the disposition of those in existence. 
Decision also must be made eventually 
on these matters: (1) 8,000 to 10,000 
pending patents, (2) an estimated 
5,000 patentable processes in the 
heads and notebooks of Farben chem- 
ists, and (3) several hundred trade 
and professional secrets, which if pat- 
ented would present an ownership 
problem. 
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RADIOACTIVITY 


HOW RADIOACTIVE 


ALAN P. SCHREIBER 


Tracerlab, Inc., Boston, Mass 


MATERIALS MAY BE UTILIZED FOR CONTROLLING 


PROCESSES AND OPERATIONS IN THE CHEMICAL PROCESS INDUSTRIES 


Radioisotopes are now available to 
industry. So far, they have been 
mainly used in basic research but 
some work and much thought has 
been given to developing industrial 
uses. Two classes of applications 
seem to be most promising, namely: 
as tracers in chemical reactions and 
as radiation sources in instruments 
that measure scattering of gamma 
rays. The author outlines suggested 
applications and discusses some of 


the problems involved. 


INCE 1 topes became avail- 
S able from Oak Ridge a little more 
than a year ago, much publicity 

to advances in funda- 


the field of 


has been given 
mental research and in 


use of radio isotopes. Little except 


been written 


vague generalities has 
about new developments which may 
expected within the next few 


from the application of radioiso- 
topes and tracer techniques to indus 
trial problems, both in the plant and 
in the industt research laboratory 


Such a situatio1 to be expected 
because, prior to the Manhattan Proj 
| 0 UN r 

t, few people had dreamed that we 


would ever have inexpensive radio 
active materials of widely v: irying char 
acteristics available in the relatively 
large quantities required for industrial 
purposes. Until last year, the minute 
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Fig. 1—Specific gravity is measured 
by a Geiger-Muller counter that detects 
back-scattering of gamma rays 


quantities of radioisotopes available 
from cyclotrons were of such a low 
order of magnitude that few workers 
in radioactivity conceived of their use 
in large scale industrial processes 
where daily consumption might run 
in millicuries instead of a few micro- 
curies as in typical prewar research. 
However, government regulations 
egarding the use of radioisotopes 
have not given industry full encour 
agement to begin development of in 
dustrial applications of radioactivity. 
Up to the present radioisotopes have 
been restricted to use in publishable 
research, either fundamental or ap 
plied, and for medical purposes. No 
provision has yet been made for per- 
mitting g their utilization in any indus 
trial proces s. Now, however, steps are 
being taken by the Atomic Energy 
Commission to improve this situation. 
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Fig. 2—Liquid level instrument uses a 
counting-rate meter and a guided float 
containing a gamma fay emitter 


The chemical industry, in partic- 
ular, has been built on a highly com- 
petitive basis and process secrets are 
numerous. Some manufacturers are re- 
luctant to pursue research on potential 
industrial applications because of the 
requirement that results of such work 
be freely available to others. The pat- 
ent situation on discoveries of patent- 
able processes utilizing radioisotopes 
is not entirely clear regarding the right 
to exclusive use by the inventor or 
his assignee. Litigation proceedings of 
one or more test cases in a court of 
law will clarify this issue. 

Questions arising from potential 
health hazards both to plant workers 
and to the consumer are further deter 
rents to activity in the industrial field. 
Despite the excellent safety record of 
the Manhattan Project, there still re- 
mains the unanswered question of the 
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long term effects from continued e 
posure of personnel to less than the 
currently accepted conception of tol 
erance radiation dosage. 

There is the ever present threat of 
nuisance suits instigated by consum- 
ers against manufacturers who permit 
products to leave their plants contain 
ing small amounts of residual radio- 
activity. Keeping the radioactivity re 
maining in finished products at a level 
far below tolerance will not be difh 
ult. Even minute amounts of radio 
ictivity in consumer may, 
for a time, cause the manufacturer 
considerable embarrassment due _ to 
consumer ignorance and to inadequat 
precedent in court rulings of damage 
suits involving low concentrations of 
radioactivity 


produ 


Uses of Radioisotopes 


Literally tens of thousands of po 
tential industrial uses of radioisotopes 
exist. Virtually every industry can 
profitably utilize the properties of one 
or more of the hundred odd radioiso- 
topes whose half lives and availability 
permit their consideration for indus 
try. At present th is need for 
and penetrating consideration of the 
potentialities of radioisotopes in in- 
dustry. Active development is needed 
for those uses which can do a more 
efhcient job than lilable 
methods in improving process control 
and quality, lowering processing costs 
by saving labor and material, or serv- 
ing as a warning mechanism to protect 
personnel from health hazards inher 
ent in a process 

To get some conception of the in- 
dustrial usefulness of radioactivity, let 
us consider how the ravon industry 
might use radioactivity and tracer tech- 
niques. The rayon industry is chosen 
not because it is particularly adapt- 
able to these techniques. Rather it is 
because uses adaptable to this indus 
try are typical of those in manv others 
such as rubber, plastics, fine chemicals, 
petroleum refining, and paper. 

Before making an analvsis of the 
rayon should be uwunder- 
stood that many of the uses of radio 
ictivitvy which will be described have 
not vet been lv investigated as 
commercial possibilities. The exam- 
ples given are merely illustrative of 
what might be done rather than what 
has been done or what is contem 
plated in the immediate future. 

The process is as follows: Cellulose. 
usually in the form of sulphite paper 
pulp, is treated with caustic to form 
alkali cellulose. Carbon disulphide is 
then reacted with the alkali cellulose 
to produce cellulose xanthate, a crum 
bly solid. The xanthate is formed into 
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process it 
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a solution of high viscosity by the ad- 
dition of water and sodium hydroxide. 
This solution, called viscose, is forced 
under pressure through spinnerettes 
containing tiny holes into a coagulat 
ing bath to form yarn filaments. The 
filaments are then washed and passed 
through a desulphurizing bath to com- 


pletely remove all residual sulphur 
They are next coated with a lubricant 
} ’ . , 
such as sodium oleate, a polvviny! al 
hol, or a petroleum base oil 
If tracer quantities of radioa 
sulphur-35 as carbon disulphide are 


dded in the xanthating process, there 
ral uses to which it could be 
control. 

\ part of the sulphur is removed 
in the coagulating bath and the rayon 
filament freed of it in 
the desulphurizing bath. Continuous 


eae XUV E 


ur in DTOCeSS 


completely 


routine check of sulphur removal can 
be made bv placing a Geiger-Mueller 
ounter in close proximity to the ravon 
filament or the solutions through which 
t passes. Since the radioactive sulphur 

1 fixed proportion of total sulphur 


present. the total amount of sulphur 
removed in the coagulating bath can 
be auickly determined. Also a check 

isily made after the desulphurizing 


ath to determine whether complete 
moval of enlphur has resulted. It is 
yuit ssible that automatic elec- 
tron yntro! ould be devised to 
keep the coagulating and desulphuriz 
ng ths within predetermined con 
centration ranges by wipling the out 
uit of the Geiger-Mueller tubes 
through a suitable servo-mechanism to 


ilves on chemical solution tanks 


Safety Devices 


\ health hazard exists at several 
stages in the process. Hydrogen sul 
phide, carbon disulphide vapor, and 
mercaptans, all highly poisonous, are 
liberated in the coagulating bath. The 
use of carbon disulphide tagged with 

35 can alleviate this hazard 
Since the sulphur in both the hvdro 
gen sulphide and in the mercaptans 


sulphur 


originates in the carbon disulphide. 
these compounds will also contain 
radiosulphur. Radioactivity monitor 


ing devices placed in areas where leaks 
ire likely to occur can be made to 
sound an alarm when sulphur contain 
ing gas or vapor escapes 

Such monitoring devices can be 
made sufficiently sensitive so that thev 
will detect a leak before plant person 
nel will smell the odor of the escaping 
gas. Even more useful is a portable 
radioactivity detection instrument for 
locating the exact spot at which the 
leak is occurring. The low enerev beta 
radiation of sulphur-35 makes it some- 
what difficult and expensive to use for 


this purpose; however, it can be made 
to operate successfully. An alarm sys- 
tem such as this should prove even 
more valuable in plants processing 
highly poisonous gases which do not 
have distinctive odors or which are 
cumulative poisons. 

In preparing the viscose solution, 
cellulose xanthate crumbs are dissolved 
in sodium hvdroxide to form a solu- 
tion of a predetermined concentration. 
[he dissolving and dilution process 
can be automatically controlled by 
use of radioactivity techniques. A pat 
ent has been granted (U. S. Patent 
2.304.910) for determining specific 
gravitv of fluids by measuring back- 
scattering of radioactivity from the 
solution being measured. 


Specific Gravity Measurement 


Briefly. this method is as follows: 
A collimated source of hard gamma 
radiation is placed outside of the con- 
tainer holding the liquid for which 
the specifi The 
radiations impinge at an acute angle 
on the container wall 4 Geiger- 
Mueller counter coupled to a count- 
ing rate meter is mounted to receive 
scattered radiation from the gamma 
source. A lead shield is placed be- 
tween the counter and the source of 
radiation. absorbing virtually all radi- 
ation from the radioactive source 
which is emanating in the direction 
of the Geiger-Mueller counter. Fig. |] 
shows a diagrammatical representa- 
tion of the apparatus. 

\ substantial portion of the rays 
enter through the container wall into 
the solution. The ravs are scattered 
within the fluid in the container and 
the amount of scattering per unit 
volume depends upon the density and 
composition of the fluid. Consider- 
able scattering will result as the ravs 
pass through the container wall but 
knowing the density and _ thickness 
of the wall a constant correction fac- 
tor can be applied. A portion of the 
scattered ravs are reflected back to 
the Geiger-Mueller counter, the count- 
ing rate detected being a function of 
the intensity of the gamma source 
and the density and thickness of the 
materials upon which the ravs have 
impinged. For a given system the 
counting rate meter can be calibrated 
to read directly in specific gravity. It 
is claimed this device has been used 
with a hich degree of reproducibility in 
measuring fluid densities between 0.7 
ind 1.0 «. per cc. in a pipe 6% in. O.D. 
with wall thickness of 0.3 in. 

An instrument such as this can be 
easily coupled to valves automatically 
controlling the amount of caustic and 
water to be used in dissolving a batch 


eravitvy is desired 
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of cellulose xanthate to form a solu- 
tion of predetermined specific gravity. 

If desired, a higher degree of ac- 
curacy can be attained without the 
necessity of shielding the Geiger- 
Mueller counter by placing the source 
of gamma activity within the tank and 
measuring the amount of radioactivity 
detected by a Geiger-Mueller tube 
placed outside the container. 

The backscattering phenomenon 
has many useful applications. For ex- 
ample, using a similar instrument to 
that shown schematically in Fig. 1, 
piping and tanks can be inspected for 
internal corrosion without draining or 
interfering with the process in any 
way. If the density of the liquid in 
a pipe and the material from which 
the pipe is made are known, then it 
is not at all difficult to calibrate the 
counting rate meter in terms of pipe 
wall thickness. 

This instrument integrates pipe wall 
thickness over an area of roughly 1 
sq. in. and will measure thickness to 
within about 5 percent. Such equip- 
ment is now made commercially and 
is particularly valuable in industrial 
processes where corrosion problems 
are serious. It does have the limita- 
tions of being insensitive to deep 
pitting and scale corrosion where cor- 
rosion products adhere to the metal. 


Liquid Level Gage 


A liquid level gage utilizing radio- 
activity has recently been developed 
which can be used to indicate liquid 
level in any tank used in the manu- 
facture of rayon. This gage is par- 
ticularly useful where highly corro- 
sive liquids are to be measured or 
where it is desired that the tank have 
no openings through which gas or 
vapor can leak. A float containing a 
hard gamma emitter, which is con- 
strained to vertical movement, is 
placed inside the tank. A Geiger- 
Mueller counter coupled to a count- 
ing rate meter calibrated in liquid 
depth is mounted directly above the 
float and outside of the tank. 

As the distance between the radio- 
active float and the Geiger-Mueller 
counter changes there is a correspond- 
ing change in the detected counting 
tate which is indicated on the cali- 
brated meter. The output of the 
Geiger-Mueller counter can be util- 
ized to open a filling valve when the 
liquid falls below a predetermined 
level. Fig. 2 shows a diagrammatical 
representation of this equipment. 

Dyeing process control is, for the 
most part, an art rather than a science 
because so many independent var- 
iables are present. Radioactivity can 
be of considerable assistance in con- 
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trolling two of these variables, namely 
the dye concentration in the dye bath 
and the weight of dye absorbed by 
the fabric. The continuous dyeing 
process in which fabric is passed 
through a dye vat in a continuous 
length is particularly adaptable to this 
type of control. If one or more radio- 
active atoms were incorporated into 
the dye molecule and tracer quanti- 
ties of it were mixed with the normal 
dye, the concentration of dye present 
in either the cloth or the dye vat 
could be continuously and auto- 
matically determined by Geiger-Muel- 
ler counters. Electronically actuated 
controls can regulate the dye bath 
concentration in such a way that the 
weight of dye per unit area of cloth 
emerging from the dye bath will be 
a predetermined constant. Process 
controls such as these will eliminate 
substantial variations in shade be- 
tween the beginning and the end of 
a dyeing run which sometimes result 
with presently used methods. 


Tracing Reactions 


The mechanism by which free sul- 
phur appears in the coagulating bath 
and in the yarn is not fully under- 
stood. Sodium sulphite is added in 
the xanthate dissolving process to re- 
tard the appearance of coagulable cel- 
lulose. It is not known whether the 
sodium sulphite produces more sul- 
phur in the yarn hes does the carbon 
disulphide which reacts to form the 
xanthate. Tracer amounts of sulphur- 
35 incorporated into either carbon 
disulphide or sodium sulphite mole- 
cules can follow the course of sulphur 
from either source. 

The presence of small amounts of 
manganese, iron, copper, chromium, 
and certain other metallic ions in the 
viscose solution have resulted in pro- 
duction of rayon filaments of inferior 
characteristics. These materials ac- 
celerate the aging and ripening proc- 
ess and if properly controlled they 
might be advantageously utilized to 
shorten the time required for ageing 
and ripening. Radioisotopes could be 
used in studies to determine the lower 
limit of metallic ion concentration 
which affects the aging and ripen- 
ing rate, since this lower limit may 
well be below that detectable by con- 
ventional chemical methods. 

In all industrial applications of ra- 
dioactivity, considerable care must be 
exercised in choosing the proper level 
of radioactivity concentration and the 
proper radioisotopes to use for elimi- 
nating the health hazards of excessive 
radiation exposure of plant personnel. 
Every effort should be made to utilize 
isotopes of fairly short half lives and 


with as low an energy level as is con- 
sistent with desired sensitivity of the 
process control instrumentation. In 
locations where the radiation is un- 
shielded from plant personnel it is 
quite important that only alpha or 
beta emitters be used unless gamma 
emitters in low concentration can be 
satisfactorily utilized. 


Problems Involved 


A further point of importance in 
considering industrial applications of 
radioactivity is the amount of activity 
remaining in the finished product. 
Most of the uses described in this 
article provide for removal of the 
radioactive material during the proc- 
ess. In the few instances where this 
is not the case, radioisotopes of short 
half life should be used in sufficiently 
low concentrations 1s to constitute 
no health hazard to the ultimate user. 
Thus, it is evident that the extent to 
which radioactivity can be used in 
processes where it is not removed 
from the finished product is limited by 
the number of radioisotopes which 
have both the requisite chemical prop- 
erties and a short half life. 

At least 88 elements have one or 
more radioisotopes available from 
natural sources, from pile irradiation 
or from cyclotron bombardment which 
have half lives sufficiently long to be 
considered for use in industrial proc- 
esses. Lack of diversity of radio ele- 
ments is little cause for concern. 

It is unlikely that radieactivity will 
cause widespread revolutionary changes 
in the process industries within the 
next several years. Inertia, lack of 
personnel trained in the field of ra- 
dioactivity, and a general tendency of 
waiting for someone else to take the 
first step will all contribute to slow 
initial development. Furthermore, the 
advantages gained in utilizing tracer 
techniques are frequently out of pro- 
portion to the required capital outlay. 

Undoubtedly radioactivity will very 
shortly be called upon to solve many 
problems which have seriously trou- 
bled industry for some time and for 
which no satisfactory solution has 
been found in any other method. 
These will be the first and probably 
the more spectacular applications. 
After that, imagination, economics, 
and ingenuity will determine the 
future course of radioactivity in in- 
dustry. 

Acknowledgment is made to M. H. 
Gurley of Esselen Research ie 
R. B. Finch of the Massachusetts 
stitute of Technology, F. C. Henri- 
ques, Jr., of Tracerlab, Inc., and Simon 
Williams of the Lowell Textile Insti- 
tute for their helpful suggestions. 












Water filter supplies 3,000,000 gal. per day 
for mill and entire towns drinking water 


Fourdrinier machine improvements include anti-friction bearings, stain- 
less head boxes, new drives direct connected to machines 
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Instrumentation throughout mill has 


increased quality of product by closer control 


Now De-Inks With Peroxide 


LEE 


Managing Editor, Chemical Engineering 


JAMES A. 


Sodium peroxide as a bleach and as agent in de- 
inking and re-working of waste paper has broad 
applications that are only in their infancy. The 
Newton Falls paper mill is the first to use it for de- 
inking. It is demonstrating the reductions that 
may be made in operating costs, im provements in 


quality of product, and other advantages that are 


to be gained from its use. 


At the same time the 
se of virgin pulp has averaged about 
percent for the entire paper pro- 
luction., 
Use of peroxide results in an in- 
rease in the over-all chemical costs. 
However, the economic advantages in 
the operations more than compensate 
for this increase in chemical cost. 
The amount of caustic used for op- 
erating the process is about one-third 
f the requirements for satisfactory 
results in the caustic soda de-inking 
process. This decrease in caustic re- 
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Micro jet coating machine is equipped with modern con- 
trol devices such as electric eyes and moistograph 
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Refining machines of several types are used in the prepara- 
tion of pulp before going to the machines 


quirements is due to two factors: (1) 
satisfactory de-inking results are ob- 
tained in the peroxide process with 
less alkali than is required in the caus- 
tic soda process, and (2) peroxide has 
in alkali value slightly greater than its 
own weight. 

The amount of sodium hypochlorite 
used in bleaching has decreased about 
25 percent since the peroxide bleach- 
ing process was put into operation. 

Reduction in the cooking tempera- 
ture from 200 to 170 deg. F., together 
with the decrease in the cooking time 
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from 4 to 1 hour, has effected a sub- 
stantial savings in the use of high- 
pressure steam. No advantage was ob- 
tained by operating above 170 deg. F. 

Higher production capacity is ob- 
tainable from existing equipment in 
the de-inking mill due to the shorter 
time schedules for defibering and cook- 
ing. 

Yields have been uniformly higher 
due to less fiber degradation under 
milder cooking conditions. 

Among the most important results 
have been the leveling influence and 
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greater uniformity in the brightness of 
the pulp ultimately obtained after the 
hypochlorite bleaching —_— In 
addition to better uniformity, the 
brightness level has been raised ap- 
preciably, from about 70 to 78 points 
as measured on the General Electric 
brightness tester. 

Freer flowing stock and a closer 
formed sheet result. Peroxide tends 
to disperse the ink and makes wash- 
ing of fiber simpler. With the new 
coating process in use at this mill it is 
possible to coat this grade of paper and 
get a good product. 

Operation of the sodium peroxide 
process for de-inking for one year has 
demonstrated a worthwhile saving in 
costs with an accompanying higher 
quality product. 

Briefly, the de-inking process con- 
ists of treating waste paper with 
sodium peroxide and caustic in a hy- 
drapulper. It is then subjected to ‘a 
mild cook. The cooked stock is 
passed over a riffler, screened, washed 
ind bleached. After a final wash the 
stock is ready for the fourdrinier paper 
machine. 

Bales of magazine and ledger papers 
ire received at the mill by railroad. 
Fork lift trucks are used in unloading 
the paper, conveying the bales of paper 
either to storage or directly to the 
scales and hydrapulper. Installation of 
the fork lift trucks resulted in a sav- 
ing of 32 man-hours per day in the 
loading and unloading of cars in the 
de-inking plant. 

The batch of raw materials going 
into the hydrapulper consists of caustic 
soda, sodium peroxide and paper. 
The charge of 4,000 Ib. of waste 
paper contains inks of every color in 
the rainbow. Previously, sufficient 
water has been put into the pulper to 
give the stock a consistency of 6 to 7 
percent. This water has been heated 
to 180 deg. F. in a nearby heat ex- 
changer, the heat coming from the 
dryers of the paper machines and 
from exhaust steam throughout the 
mill. To the hot stock are added 14 
percent sodium peroxide and 14 per- 
cent caustic, based on drv weight of 
the paper. 

The materials during hydration are 
maintained at a temperature of 160 
deg. F. by direct injection of high- 
pressure steam. Five minutes is re- 
quired for charging the hydrapulper, 
15 min. for defibering, and 5 min. for 
pumping the slurry to one of the two 
cooking tanks. Enroute to these tanks 
the slurry goes through a positive dis- 
placement pump which has a rubbing 
action. Here the hydration of the 
pulp is completed 

In the cook chests pulp is circulated 


by high speed pumps. There is one 
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turn-over every 6 min. The ducts are 
tile-lined. They have a capacity of 
12,000 Ib. of stock at 6 to 7 percent 
consistency. This equals the capacity 
of three hydrapulpers. The tempera- 
ture of the stock is increased to 170 
deg. F. Approximately 15 min. after 
the contents of the third pulper have 
been emptied into the cook chest most 
of the peroxide has disappeared. 
Stock remains in the cook chest until 
a sample no longer shows the presence 
of ink. This requires from 15 to 60 
min. from the time the third hydra- 
pulper has been emptied. 


Diluted In Chest 


When all ink has been removed 
from the stock it is pumped into the 
black stock storage chest where it is 
diluted to 4-5 percent consistency. 
These concrete chests are kept filled 
by drawing on the contents of one 
after another of the cook chests. Sufh- 
cient mechanical agitation is used to 
insure blending of stocks. At this 
point the process becomes continuous. 

Stock is pumped from the black 
stock chest to a riffer. It then 
goes to a stuff box. Here the effluent 
from the No. 3 and No. 4 stock wash- 
ers is added to the stock in order to 
dilute it to 0.8-1.0 percent consistency 
before going to the rifflers. After pas- 
sing over the rifflers the stock passes 
by gravity onto flat stainless-steel pri- 
mary screens. Acceptable stock passes 
through the 0.012-in. slits in the 
screens. All stock which does not pass 
through these openings goes onto flat 
stainless-steel tailings screens. Stock 
which passes through the tailings 
screen is returned to the black stock 
chest. Stock retained on the tailings 
screen is discarded. 

Acceptable stock leaves the primary 
screens and passes over a vacuum 
washer. An automatic speed regulator 
keeps the material on the cylinder to 
serve as a filter pad, retaining the fine 
fibers and some of the filler material. 
This filter pad reduces the losses of 
both fibers and fillers by 50 percent or 
more. The effluent discharges to the 
sewer. This is the onlv material from 
the de-inking process which is dis- 
charged into the sewer. 

From the vacuum washer the stock 
passes to a stock breaker, an agitated 
chest, where wash water (the effluent 
from the No. 5 bleach washer) is 
added. It then goes over two Lan- 
caster cylinder washers equipped with 
a rubber-covered couch roll. Washed 
stock from the second Lancaster drops 
from the couch roll into a screw con- 
vevor which carries it to the mixing 
tank. Here the sodium hypochlorite 
bleach liquor is added through a ro- 


tameter and is proportioned to the 
demand of the pulp (approximately 
95 gal. of hypochlorite solution per 
ton of pulp or about 1 percent avail- 
able chlorine on the weight of the 
Oe Manse tGEys 

Hypochlorite bleaching is carried 
out under carefully controlled condi- 
tions, with consistency of the pulp 
and the bleaching temperature under 
fully automatic control. 

From the consistency regulator the 
stock passes by gravity to the top of 
the tile-lined bleach stock chest. 
Capacity of the chest is 20 tons. Here 
the stock is retained for 2 to 24 hr. to 
permit completion of the bleaching 
action. Temperature is held at 120 
deg. F. Bleach stock is passed over 
another cylinder washer equipped with 
a rubber-covered couch roll. The efflu- 
ent from this washer goes to a stock 
breaker chest along with the shower 
wash water from the No. 3 cylinder 
washer. 

Consistency of the stock from the 
bleach stock washer is maintained at 
4 percent. Since the de-inking process 
is now complete, the stock is pumped 
to the tile-lined concrete storage chest 
for de-inked stock. This chest is 
equipped with a paddle agitator. 


Preparation and Development 


Leaving the de-inked stock tem- 
porarily, we turn to the stock prepara- 
tion and development system. Be- 
tween 2,500 and 3,000 Ib. of broke 
are put into a hydrapulper and pulped 
at 7 percent consistency. After it has 
been thoroughly pulped the stock is 
diluted to 4 percent consistency and 
pumped direct to the de-inked stock 
chest. 

In the same pulper that is used for 
broke, new sulphite pulp, which the 
mill purchases, is hydrated at a con- 
sistency of 6 percent. It is then 
pumped to the tile-lined developing 
chest. It is next circulated through a 
hydrafiner until maximum tear-resist- 
ance has been developed in the sul- 
phite. This stock is diluted to 4 
percent consistency and pumped to a 
tile-lined sulphite storage chest, and 
from this chest to the tile-lined blend- 
ing chest in which the stock is agitated 
by pumping. In these chests de-inked 
stock is blended with sulphite stock 
from the respective storage chests at a 
consistency of 4 percent. After blend- 
ing, such materials as dyes, rosin size 
and alum are added and thoroughly 
mixed. The stock is then diluted to 
3 percent. On leaving the blending 
chest stock passes through a blending 
dump chest, consistency regulators, 
jordan refiners and goes to machine 
storage ducts. Throughout these steps 
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in the preparation the consistency has 
remained at 3 percent. 

Next the stock goes to fan pumps 
and to Dirtec units for removing dirt 
particles. The inlet capacity of a sin- 
gle primary Dirtec is 280 gal. per min., 
the number of units employed for any 
given installation depending on the 
volume to be handled. The pressure 
at which the stock enters the Dirtec is 
between 35 and 40 psi. There the 
collected dirt is removed periodically 
without interrupting the operation of 
the machine. These units have re- 
placed the Bird screen and tailing 
screens on the paper machines. This 
substitution has reduced maintenance 
almost to a vanishing point and has 
saved the mill approximately 2 tons of 
stock a day that formerly went to the 
sewer from the tailing screens. 

Stock is discharged from the Dirtec 
units to the head box of the fourdri- 
nier paper machine and from there it 
goes onto the fourdrinieer machine 
where the sheet of paper is formed and 
dried. Between the first and second 
dryers a water solution of starch sizing 
is applied. This helps to prevent the 
clay coating material from striking into 
the sheet. 


High-Speed Coaters 


Rolls of paper are conveyed to the 
coating machines. The Waldron mi- 
crojet coaters are capable of coating 
one side of the paper at the rate of 
1,000 ft. per min. The coating is ap 
plied to the paper by a rubber roll 
which picks up the clay coating solu- 
tion and applies it to the paper. The 
web of paper passes over another roll 
where the excess coating is blown off 
by a ribbon of air. The web travels 
over a rubber-covered suction apron 
and then comes off into a loop sus- 
pended in air. The height of the loop 
is maintained at a constant level bv 
two electric eves. 

The paper web passes on a flat-level 
convevor through a straight-pass Ross 
tunnel drver. The coating on one side 
of the web is dried bv blasts of hot 
air. The hot air is controlled bv four 
ovens at different points in the dryer. 
The temperatures of the ovens are 
graduated between 220 and _ 150 
deg. F. 


Moisture Control 


Paper leaves the tunnel dryer, forms 
a loop, the height of which is con- 
trolled by electric eves, and passes to 
a tension stack thence to the rewinder. 
Moisture in the paper is controlled by 
a Brown Moistograph instrument. 


The amount of moisture is found by 
measuring the 


electrical resistance 
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from a detector roll in direct contact 
with the continuously moving sheet of 
paper at the dry end of the machine. 
Changes in resistance are measured on 
a potentiometer bridge circuit and re- 
corded on a strip chart. 

The roll of paper is returned to the 
coaters and the other side of the web 
is coated and passed through the tun- 
nel dryer. When both sides of the 
web have been coated the roll is con- 
veyed to the super-calender where the 
high gloss finish is developed on the 
paper. 

A uniform finish is developed on 
both sides by the calender by means of 
a continuous constant-reading elec- 
tronic Glarimeter. The instrument 
gives a reading of gloss on both sides 
of the web of paper as it is being 
super-calendered. It was developed 
recently through cooperative effort of 
Newton Falls’ own technical staff and 
the Glens Falls Laboratory. 

Rolls that will be shipped in this 
same form are conveyed to a rewinder, 
cut to size specified by the customer, 
wrapped, and loaded into a railroad 
box car for shipment. If the paper is 
to be shipped in the form of sheets, 
the roll is conveyed to cutters where 
ten rolls are sheeted simultaneously 
and then placed on a skid. Sheets are 
taken to the finishing room where they 
are hand-sorted by girls. The paper is 
sorted for low finish, half-sheets and 
\bjectionable features. 
Those passing inspection are wrapped 
ind shipped 


inv other 


Water Supply 


\ Hardinge water filter supplies 
3,000,000 gal. per day for mill fresh 
water and the entire town’s drinking 
supply. This filter has an automatic 
back-wash sand filter. It requires no 
operators. It is composed of a series 
of small beds, 8 ft. wide, extending 
the width of the filter. Each bed has 
its own outlet. In order to back-wash, 
there is a shoe on the back-wash unit 
which rides on top of the individual 
filtered water outlet. It forces clean 
filtered water back up underneath the 
sand in that bed and the effluent is 
pumped off into the sewer. 

Control laboratories play important 
roles in the production of the high- 
quality products. Thev (1) analyze 
raw and finished water for control pur- 
poses, (2) set up de-inking procedures 
followed by the production depart- 
ment, (3) check each completed cook 
for consistency and cleanliness, (4) 
check sodium hypochlorite bleaching 
solution, (5) determine finished 
brightness of the pulp, (6) draw up 
charts to control consistency through- 
out the sulphite preparation and de- 





velopment system and check to see 
that these procedures are followed, and 
(7) determine tear-resistance devel- 
oped. Each roll of paper that is made 
on the machines is tested and the re- 
sults sent immediately to the machine- 
tender so that corrections in operation 
can be made without further delay. 
The laboratories also test and control 
coating solutions used on the microjets 
in order to govern uniformity of coat- 
ing on the finished paper. 


Machines 


The program included moderniza- 
tion of the two fourdrinier paper ma- 
chines. Improvements included anti- 
friction bearings, stainless-steel Betram 
head boxes, and 36-in. Neilsen slices, 
suction couch and first-press rolls, com- 
plete new drives direct-connected to 
the machines (prime movers on tur- 
bines). Along with these improve- 
ments are new paper rolls, for winding 
paper after calendering. Transite 
hoods over the machines, connected 
to vapor economizers, improve the 
quality of paper produced and increase 
efficiency of mill operation. An in 
crease in the capacity of the machines 
of 40 percent has resulted from im- 
provements in characteristics of the 
paper stock and improvements in the 
machines. The additional stock that 
has become necessary to keep the ma- 
chines supplied has been met by the 
improved efficiencies in the de-inking 
process already mentioned. A _ great 
deal of care was used in the selection 
of materials and design ‘of the head 
box in order to assure greatest possible 
uniformity of product. 

All piping throughout the mill that 
comes in contact with either stock or 
water is galvanized iron, copper, Tran- 
site or stainless steel. Stock chests are 
tile-lined or solid tile construction. 
Machine trays and machine piping 
are largely copper or stainless steel. 

New auxiliary equipment includes a 
multiple cutter with overlapping de- 
livery which cuts ten rolls of paper 
simultaneously at a speed of 500 ft. 
per min. The finishing room is 
equipped with newest type of trimmers 
and other machinery. This room has 
been entirely air-conditioned. 

The paper on which this article is 
printed was de-inked by the sodium 
peroxide process, coated by the micro- 
jet method, and otherwise prepared by 
the methods described here. The 
Newton Falls mill in which it was 
made not only uses this new process 
for de-inking but has modernized its 
entire operating procedures and equip- 
ment. It stands today as one of the 
most modern de-inking mills in the 
United States. 
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Butane-propane oxidation yields methanol as one of the primary products at this Celanese plant at Bishop, Tex. 


Methanol Industry 
Makes Plans for the Future 


ANTHONY A. WILLIAMS 


Celanese Corp. of America, Chemical Division, New York, N. 


EXPANSION PLANS OF MAJOR PRODUCERS SHOW PROMISE OF MEETING THE 
CHALLENGE OF A RAPIDLY GROWING MARKET FOR SYNTHETIC METHANOL 


ETHANOL has long been one of 
Consuming requirements for synthetic methanol have been far ahead the synthetic organic chemi- 
] 


cals in short supply. Mean- 
of production in recent years in spite of efforts of producers to work while, industry’s needs for this com- 
pound have also continued to grow 


it near capacity rates. Growing demand for formaldehyde and anti- 
5 ) rapidly. In 1948, two of the five pres- 


freeze bas been the largest factor in causing the shortage. I x pan- ent producers will greatly increase their 

facilities, and three new producers will 

sion projects sé he duled 1or ¢ om ple fion this year and next should enter the field civing a tot 7. il creased 
; , P i] ty + {) ’ r ryt ¢ 

bring a balance between supply and demand as producers carry out pacity of over 40 pe — f that on 

tream in 194 Actual production in 

their long range plans to meet future requirements, 1948 will be about 110 million gallons 


ind 1 xpe ted to create a close bal- 
between supply and demand. 
In 1949, capacity will be about 138 


110 ¢ JANUARY 1948 «© CHEMICAL ENGINEFRING 





ee ee 


million gallons. Further expansion is 
probable up to 150 million gallons if 
and when Heyden Chemical Co. de- 
cides to operate its Morgantown plant. 

Expanded anti-freeze requirements, 
increasing formaldehyde capacities and 
new calieiion in chemical process- 
ing and synthesis will supply an in- 
creasing market for this compound 
during the next few years. It must be 
borne in mind, however, that poten- 
tial volume, as opposed to actual pro- 
duction this year will be in excess of 
the demand and any sudden accelera- 
tion of production during the next two 
years or slackening in the anticipated 
growth of demand could easily lead to 
overproduction. In all events, an easy 
supply of methanol can be expected 
by the end of 1948 and will continue 


well 1950s. 


| into the 
Relief of Shortage 


This sudden relief of what has long 
been an acute shortage could be ex- 
pected to have certain effects on the 
methanol price structure, and in the 
long run prices probably will decline 
further. However, due to increasing 
costs of construction, production and 
transport, this does not seem likely at 
this time and present indications in 
the industry do not suggest any price 
reduction during 1948. 

In 1924, Germany began commer- 
cial production of synthetic methanol, 
1 step which revolutionized the future 

this material and its derivatives. 

In 1925, imports of the German 
vnthetic product first entered the 
United States; these increased up to 
1927 when they were 1,714,442 gal., 


or roughly 25 percent of the domestic 


production. By 1930, however, im- 
ports had fallen to 16,716 gal. and 
they have remained negligible since 
that time. 

In 1926, E. I. du Pont de Nemours 
& Co. produced methanol by this 


method at Belle, W. Va., as a by- 
product of their ammonia production. 
In 1927, Commercial Solvents Corp. 
it Peoria, Ill., started to hydrogenate 
waste CO, gases from the butanol- 
icetone fermentation units. Later, in 
1932, natural gas was substituted as 
the raw material for CO. These two 
ilternative raw materials, CO, and 
CO, are still used. This company was 
the first in the United States to pro- 
ice and market synthetic methanol, 
Du Pont did not actually begin their 
large scale synthesis of methanol for 
ile until about 1930. 
Carbide & Carbon Chemicals Corp. 
ntered the field in 1929 employing 
the German method and in 1934 the 
Star Oil Co. (later Empire Oil and 
eventually absorbed by Cities Service) 
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duction is shown in an accompanying Peoria, Ill COs + Hs 
: ; Du Pont CO + Hs Coke 
graph. The first estimate of produc- pu. % y. 


tion in 1929 was 4 million gallons. In 
1945, total production had reached 
over 74 million gallons; no change 
was recorded in 1946; but 1947 out- 
put was 80 million gallons. At this 
time, there are five methanol producers 
whose combined capacity is 84 million 
gallons a year. This excludes non- 
operating government built capacity. 

The two companies, Du Pont and 
Carbide, possess 99 percent of the 
country’s operating synthetic methanol 
capacity; all producers are working as 
close to capacity as operating condi- 
tions will allow. 

Although, at this time, only a very 
small percentage of the methanol out- 
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put is produced from direct oxidation 
of natural or petroleum gases, an in- 
creasing quantity of the CO required 
for the alternative process is derived 
from this source. It is estimated that, 
in 1946, 71 percent of the CO used 
for methanol production was obtained 
from coal or coke; in 1948, 77 percent 
of this raw material will be derived 
from natural gas. 

Although the country’s operating 
capacity is 84 million gallons a year, 
actual production has never reached 
this figure. Labor troubles in the coal 
and steel industries during the spring 
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of 1946 resulted in an acute shortage 
of CO from coal and coke which 
caused a drop of methanol output, in 
May, of approximately 80 percent. 
Again in 1947, an accident in the plant 


of a major producer caused a loss of 


production which will not be fully 
regained this year. Demand is far in 
excess of present capacity figures, and 
installations are necessary to re- 


an extremely tight situation. 


new 
lieve 


Sources of Demand 


Demand for methanol is greatest 
from the anti-freeze market and from 
formaldehyde producers who either 
serve, or are engaged in, the thermo 
setting resin industry. 

Anti-freeze production and sales for 
all types (methanol, ethanol, iso-pro- 
panol and ethylene glycol) for the past 
three stimated, in the ab 
sence of acc data, as follows: 
1944-5, 62.0 million gallons; 1945-6, 
$3.0 million gallons; and 1946-7, 70.0 
million gallons. It is probable that a 
similar volume will be 
1947 

For anti-freeze purposes at prevail- 
ing prices, consumers prefer methanol. 
Ethylene glycol second choice and 
ethanol is third. Iso-propyl alcohol is 
msidered to be a serious factor 
due to its higher freezing point, ex- 
the moment, in times of 
acute shortage when it can be mixed 
with methanol and so extend the sup- 
plies of the latter. Ethanol, due to ifs 
high price, is not popular and has been 
during the last few years only 
because of the lack of methanol and 
ethylene glycol. Currently roughly 30 
percent of anti-freeze distributed is 
methanol. Other types are divided 20 
percent to ethylene glycol and 50 per- 
cent to ethanol. Iso-propyl is confined 
mainly to methanol mixtures in order 
to further the availability of the latter. 

With increased supplies of glycol 
and methanol, ethyl alcohol will un- 
doubtedly decline in importance in 
this field and a 35-65 percent division 
is expected between glycol and meth- 
anol if current prices prevail. 

This indicates that present demand 
for methanol is at least 45 million gal- 
lons, or over 55 percent of that cur- 
rently produced. This figure is more 
than the quantity of methanol which 
found its way into anti-freeze before 
the war, but there is no reason why the 
old percentage (38 percent) will not b 
reinstated as production of et 
and ethylene glycol increase. If glycol 
prices are reduced with increased pro- 
duction, it probably will divide the 
anti-freeze market equally with meth- 
anol. No indications of glycol price 
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reductions are evident as yet, but pro- 
duction capacity has recently been 

completed by Wyandotte and ‘further 
supplies are due shortly from Du Pont 
and Jefferson Chemical. This expan- 
sion, together with the increased meth- 
anol production which will come next 
vear, should mean that much less 
reliance upon ethanol and iso-propanol 
will be necessary in 1948-9; this is 
emphasized by the customer prefer- 
ence noted above. 

Assuming a total present anti-freeze 
demand of 85 million gallons, this 
indicates a necessary production of 
112 million gallons of methanol if 
glycol prices are sufficiently reduced 
during 1948 to effect an equal divi- 
sion of the market between these two 
compounds. If. however, glycol prices 
remain firm during next year, total 
methanol output will need to be 134 
million gallons. This demand will 
continue to grow rapidly for two to 
three years and may attain some 100 
million gallons, which will require a 
total methanol output of between 125 
million and 160 million gallons a year 
glycol price move- 


dependent upon 


ments. 


Formaldehyde Manufacture 


Second main end use for methanol 
is for manufacture of formaldehyde. 
Before the war, approximately 40 per- 
cent of the methanol output went to 
this use, and this figure still holds. 
Due to the high industrial demand for 
formaldehyde, and hence for meth 
anol, it is probable that this situation 
will continue. Based upon potential 
formaldehyde capacities in 1947, the 


annual methanol demand is 45 million 


gallons of which only slightly over 30 
million are now available. This shows 
that formaldehyde derived from meth- 
anol is being produced at only about 
66 percent of actual capacity. 

In addition to this present unsatis- 
fied demand, new formaldehyde plants 
are either being built or considered by 
major consumers; among these are 
Durez Plastic and Chemical Co. and 
Casein Corp. who already are in par- 
tial operation, Monsanto, Reichhold 
and Du Pont (additional plant). Ac- 
tual present and planned formalde- 
hyde plants give a potential of over a 
billion pounds for 1948, although ac- 
tual production will depend on ~avail- 
ability of methanol. Beyond this are 
those companies who, as yet, have no 
plans for production, but are seriously 
considering the possibility, such as the 
American Cyanamid Co. 

As most of this formaldehyde will 
be produced by the oxidation of meth- 
anol, there will be a demand of over 


60 million gallons of methanol a year. 
To maintain the present and, in the 
past, always a reliable end use per- 
centage (40 percent of the methanol 
output of formaldehyde), total meth- 
anol required in the United States 
would be 150 million gallons a year. So 
great an increase in formaldehyde pro- 
duction will not occur all at once and 
probably will not be attained for a few 
years. Nonetheless, a production of 
750-800 million pounds of formalde- 
hyde (only slightly above present 
plant capacity) is dependent only 
upon the availability of methanol. 

If the end use percentage remains 
the same, total methanol requirements 
will rise to 125 million gallons a year 
during the latter part of 1948, and 
will be 150 million gallons in a few 
years. As over 80 percent of the for- 
maldehyde output goes into thermo- 
setting resins, this assumes a sustained 
demand in the plastic field. 

For the inhibition of formaldehyde 
to prevent polymerization during ship 
ment or storage, approximately 3 mil 
lion gallons of methanol will be 
needed in 1947; this will be 3.5-4 per- 
cent of the methanol available. An 
ticipated formaldehyde production will 
require a corresponding increase in the 
use of methanol for this purpose. 

General solvent account for 
8-10 percent of present production. 
Although this use is growing, it is not 
doing so to a great degree and will 
decrease on a percentage basis. Sim- 
ilarly, denaturant uses are small (5 per- 
cent) and, percentage-wise, likely to 
diminish, especially as natural meth- 
anol is preferred for this purpose. 

Chemical synthesis and processing, 
on the other hand, while small in per- 
centage, can be expected to grow as 
methanol becomes more readily avail- 
able. New uses are being uncovered 
which await only a free supply to be 
exploited on a commercial scale. These 
uses which now comprise only about 
5 percent of the methanol used and 
will probably double or treble on a 
percentage basis and so offset the lesser 
rate of expansion expected from sol- 
vent and denaturant demands. 

Summarizing the end use pattern 
developed above for 1947 which is in 
estes agreement with prewar years, 
we have: 


uses 


Percent by Volume 


Solvent 
Denaturant 


There is no reason to expect any 
fundamental changes in this structure. 
Anti-freeze, formaldehyde production 
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and the inhibition of formaldehyde 
are expected to remain the saine on a 
percentage basis and their certain 
growth constitutes the main reason 
for expanding demand. Solvent and 
denaturant uses will grow, but at a 
slower rate and, accordingly, their per- 
centage will fall. Special processing 
and synthesis will grow and the extent 
of this growth will compensate for the 
percentage losses of denaturant and 
solvent uses. 

It is estimated that total demand 
for synthetic methanol is now about 
120 million gallons a year and will, 
within the next two years, reach 125- 
135 million and may attain 150 mil- 
lion gallons in three to five years. 
These goals are dependent first, upon 
the growth of the anti-freeze market 
and the portion thereof that methanol 
can hold; second, upon a sustained 
formaldehyde demand, and_ third, 
upon the rate of development of new 
uses in the field of chemical synthesis 
and processing. 

Increased methanol production is 
dependent upon new facilities. Of the 
five companies operating today, two, 
Commercial Solvents and Du Pont, 
are completing new plants at Stirling- 
ton, La., and Orange, Tex., respec- 
tively. In addition, two new producers, 
Solvav Process at South Point, Ohio, 
and Spencer Chemical at Military, 
Kan., are entering this field for the 
first time. 

Commercial Solvents is trebling its 
original capacity and will use CO and 
H, derived from natural gas. Du Pont 
is constructing a new plant of ap- 
wroximatcly the same capacity as its 
original installation at Belle. How- 
ever, instead of doubling present 
methanol production, it is believed 
that certain units at Belle will be con- 
verted to ammonia production for the 
urea expansion program while others 
will be retained to supply require 
ments of the formaldehyde operations 
it this location and also an approxi- 
mately equal quantity for other uses 
in their own plant operations. These 
operations in Texas will be based upon 
natural gas. 


Solvay and Spencer 


Solvay and Spencer operated gov- 
ernment-owned ammonia plants dur- 
ing the war and now are completing 
their partial conversion to methanol 
production. Solvay derives its raw 
materials from coke and Spencer from 
gas. Due to the government’s great 
demand, and its regulations, for the 
continued production of ammonia for 
the fertilizer trade, these conversions 
are only a small part of the total plant 
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capacity available for conversion. Their 
total production of roughly 22 mil- 
lion gallons will be sold in the chemi- 
cal market as these operators have no 
methanol requirements of their own 
at this time. Similarly one third of 
Commercial Solvent’s output is ex- 
pected to be available for relieving 
such shortages as anti-freeze. Du Pont, 
on the other hand, will undoubtedly 
consume its increased production 
through its own formaldehyde and 
anti-freeze operations. There is one 
other new producer, McCarthy Chem- 
ical Co., which is scheduled to pro- 
duce methanol in 1948. 


New Capacity 


Total new capacity is estimated at 
56 million gallons, giving the country 
a total capacity of 138 million gallons 
in 1948. All these units are expected 
to be on stream in the first quarter of 
1948, but not at capacity until late in 
the year. Impact of increasing the 
country’s capacitv by 40 percent in 
one year is therefore, not likely to be 
felt immediately. 

Probably 50 percent of this new 
capacity will be realized in 1948 and 
100 percent in 1949. Total produc- 
tion for 1948 will be, therefore, 105- 
110 million gallons and 130-140 mil- 
lion in 1949. 

In round figures, this seems to ap- 
proximate fairly well the estimated 
demand for the next three years and, 
over this period, the demand seems to 
be balanced from vear to year. This 
balance will be very fine and any ac- 
celeration in production, or lag in 
demand during the next few years 
could result in overproduction. 

The 1948 capacity for production 
should be able to carry the total re- 
quirements of industry for methanol 
well into the future. For competitive 
reasons, and also due to the world’s 
urgent need for fertilizer, there is no 
cause to examine the position of gov- 
ernment built ammonia plants. The 
possibility of further conversion of 
these is too unlikely and certainly too 
remote for present consideration. The 
only possible exception is the case of 
the Du Pont built and (post-war) 
Heyden operated plant at Morgan- 
town, W. Va. 

This plant was constructed for 
methanol production on the largest 
scale known to date; it has an esti- 
mated capacity of 70-80 million gal- 
lons a year. It is not likely that this 
plant will be operated at capacity due 
first, to its magnitude (from an eco- 
nomical production point of view) 
and second, from a market standpoint 
because of the large disturbances in 











the whole methanol market which the 
sudden influx of only a portion of this 
potential volume would make. 

From a long range point of view, 
however, there is a very distinct pos- 
sibility that it may go into partial pro- 
duction. The reason underlying this 
is that Heyden is one of the two larg- 
est formaldehyde producers in the 
United States and they are not basic 
in their raw material, methanol. This 
plant consists of a series of methanol 
units and the company may operate 
either one or two of them to satisfy 
its own needs. 

Such a move would not affect this 
company itself from a competitive 
market standpoint as it would merely 
relieve it of the necessity of purchas- 
ing this material from Du Pont and 
others. The effect on the chemical 
market, however, would be as great as 
if this quantity were offered for sale. 

There is one other source of meth- 
anol supply: Fischer-Tropsch. This 
is not likely to be worthy of serious 
consideration as the Fischer-Tropsch 
processes are not, so far as their opera- 
tion is currently planned, conducive 
to production of single-carbon-atom 
compounds; actual production is esti- 
mated at less than a 4 million gallons 
a year for both the Kansas and Texas 
plants combined. 


Prices 


Methanol price trends over the last 
twenty years have been continually 
downward, as is shown in an accom- 
panying graph; this graph is based 
upon annual average figures compiled 
by the Department of Labor, Bureau 
of Labor Statistics. With the excep- 
tion of the first few years of synthetic 
production the trend line is remark- 
ably clear and has been included. 

There has been, to date, no indica- 
tion of prices levelling off although it 
is very possible this may be taking 
place. The change from coal and coke 
derived CO to natural gas effects a 
lowering of raw material costs for cer- 
tain producers, it is true; but this is 
offset by the distance of natural gas 
sources from the methanol markets 
and increased freight rates involved 
place serious limitations on further 
price reductions. Increasing price of 
coal also raises the cost of production 
for companies who use this material 
as a source of CO. Before the war, it 
was probable that the price of meth- 
anol would eventually fall to around 
20-21 c. a gallon (f.o.b., freight al- 
lowed basis). At present, however, 
due to the increased costs noted above, 
it is unlikely, if at all possible, that 
prices can drop to this level under 
present production techniques. 
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FIELD TRANSPORT TANK takes on anhydrous ammonia 
from bulk filling station before a truck hauls it to field 


PICK-UP TRUCK pulls trailer-mounted anhydrous ammonia 
tank over the road from filling station to farmer's fields 


DOWN ON THE FARM— 


CHEAPEST SOURCE OF FERTILIZER NITROGEN 
FARMERS FOR DIRECT APPLICATION TO GROWING CROPS 


TO U. S. 
Latest development in the fertilizer field may be a boon not only to 
the nation’s farmers but also to ammonia producers. For a tremendous 
new market for ammonia may be created by its successful application 
directly to crops in the soil. Last year more than 200,000 acres of 
corn and cotton were fertilized with anhydrous ammonia. Aqua 
ammonia is just as good. Use of ammonia by farmers started in the 
Mississippi delta, spread through the South and is now moving into 


the Middle West. Ammonia is a big dollar-saver for thrifty farmers. 





VALVE regulates ammonia flow from tractor tank to orifices 
in manifold. Rubber hoses connect manifold with applicators 


IS NOW AVAILABLE 


IREC! application of ammonia 
D to crops may open a tremen- 
dous new market for ammonia 


producers. ‘The nation’s farmers are 
climbing on the ammonia fertilizer 
band wagon. Both anhydrous and 
aqua have been used successfully. Am- 
monia has one big advantage over 
other nitrogen fertilizers. It is the 
cheapest source of nitrogen available. 
That is why its use has spread from 
the Mississippi delta through the 
South and even into the Middle West. 
Ammonia can be transported cheaply. 





APPLICATORS raised from ground for inspection emit fog 


of ammonia indicating that hose lines and orifices are clear 
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Ammonia 


Besides, it is easy for the farmer, using 
simple machinery, to apply ammonia. 
A tractor-distributor has to refill less 
: frequently when applying ammonia 
than when applying any other mate- 
tial. If he preters, the farmer can get 
i his ammonia put down by a service 
agency. The ammonia can be distrib- 
uted at a uniform rate and at a de- 
sired depth. And crops respond to 
ammonia fertilizer. But there is one 
problem to lick. That is the cost and 
scarcity of storage equipment. 


In Gaseous State 


At atmospheric pressure and normal 
temperatures ammonia is a gas. It is 
compressed to a liquid for handling in 
commerce. It exists as a liquid below 
—28 deg. F., and it boils at this tem- 
perature. At 50 deg. F. it has a pres- 
sure of 75 psi. At 100 deg. F. it has a 
pressure of 197 psi. The pressure is 
about the same as that for commercial 
propane, which is used for flame cul- 
tivation, and anhydrous ammonia may 
therefore be handled in propane equip- 
ment. Anhydrous ammonia may be 
diluted with water to give a 30 percent 
ammonia solution. This solution has 
no pressure except at high tempera- 
tures. 

When applied to the soil, ammonia 
combines with the clay and organic 
matter to form solids. It is necessary 
that ammonia be covered as it is ap- 
plied. This prevents its loss into the 
air. So long as nitrogen in the soil is 
in the ammonium form it is not leach- 
able. 

In fertile, well soils 


1erated am- 
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BLEEDING transfers anhydrous ammonia from trailer tank to 
small tank on tractor-distributor which does the fertilizing 





TRACTOR-DISTRIBUTOR employs applicators and sweeps 
to put down anhydrous ammonia in a cotton side-dressing job 


Gets a New Chore 


monia is converted into nitrates within 
four to six weeks in warm weather. 
The rate of nitrification is slower in 
poor soils, wet soils and heavy soils. It 
is also slower during cold weather. 

Anhydrous ammonia and aqua am- 
monia have equal value for crop pro- 
duction. The determining factor in 
choice is cost applied to the land. The 
elements determining cost are: (1) 
wholesale price, (2) freight, (3) re- 
tailer’s margin, (4) storage costs, (5) 
local transport costs and (6) cost of 
application. With a given set of con- 
ditions, the approximate cost of an- 
hydrous and aqua ammonia may be 
calculated. However, the use of both 
is so new that the storage and distribu- 
tion pattern has not been established. 
It is probably entirely safe to say that 
anhydrous ammonia was cheaper last 
year than aqua ammonia could have 
been. 

Nitrogen from ammonia costs less 
than nitrogen from any other source. At 
the present time relative retail prices 
of nitrogen are approximately those 
given in the accompanying table. 


Cents 
per Pound 
Source of Nitrogen of Nitrogen 
Anhydrous ammonia ....... 6 
Ammonium nitrat« ; ot 10 
Cyanamide ; 13 
Sodium nitrate . 


The retail price of nitrogen as an- 
hydrous ammonia may advance to 
7.3c. per lb. during 1948. Cost of an- 
hydrous ammonia in the future will 
depend upon the length of the storage 
period. This, in turn, will depend 
upon demand and seasonal use. 

Over 200,000 acres of corn and cot- 
ton were fertilized with anhydrous am- 
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monia during 1947. It has also been 
applied successfully to such crops as 
oats and sugar cane. its application to 
rice is now being studied. The use of 
anhydrous ammonia moved quickly 
into the delta of Arkansas and Louisi- 
ana, and it is now spreading into the 
hill sections of Mississippi. It is get- 
ting a start in Alabama, Florida and 
some states in the Middle West. 
About 160,000 Ib. of nitrogen as am- 
monia was applied to about 4,000 acres 
in Louisiana in 1946. It is being used 
in the northeastern cotton area around 
St. Joseph, La., in the northwestern 
cotton area around Shreveport, La., 
and in the southern sugar cane area 
around Thibodaux, La., and Reserve, 
La. Most of the 200,000 acres of row 
crops fertilized with anhydrous am- 
monia last year were in Mississippi. 
The acreage which will be- fertilized 
with anhydrous ammonia this year 
promises to run into the millions. 
Ammonia is transported to the field 
in a 1,000-gal. propane tank. This is 
mounted on a trailer and hauled by 
truck. At the field, the ammonia is 
transferred to a 100-gal. propane tank 
mounted behind the driver’s seat on a 
tractor-distributor. When the operator 
is fertilizing a row, the flow of am- 
monia from the tank through the 
orifices in the manifold is controlled 
by a regulating valve. Rubber-hose feed 
lines run from the manifold to the 
steel applicators. These feed lines 
ire 4-in rubber air hose tested to 
150 lb. The hoses are clamped to the 
ipplicators. Applicators have a leading 
knife-edge. They are curved and 
pointed. Pulled through the ground 
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at a depth of + to 6 in., the applicators 
open up the soil. When used, disc 
hillers are mounted behind and above 
the applicators at about half the depth 
of the applicators. This insures com- 
plete sealing of the ammonia in the 
round. Sweeps and other plows are 
lso used as covering devices. Most of 
these tractor-distributors are presents 
supplied by the Finklea Implement 
Co. of Lealand, Miss. Ammonia is 
applied either 1 water solution con- 
taining about 23 percent nitrogen ot 
as a gas containing 82 percent 
nitrogen. 


g 
~ 
d 


1S 
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Valves and Fittings 


Before propane storage and tracto1 


i 
tanks can be used for handling an 
+ 


hydrous ammonia it necessary to 


change the bronze valves and fitting 


employed with propane to special iron 
or steel val and httings. All storage 
ind tractor tanks and fittings must 
withstand a 250-psi. working pressure 
l’'arm storage tanks m e mounted 
permanently or they may be mounte 
on trailers or a combination may be 
used. At present, the most commonly 
used storage is 1,000-gal tanks 
mounted on trailers. The tractor- 


mounted tank is customarily of 80 to 
110 gal. in capacity 
Ihe same type fittings are used on 


storage and tractor tanks. Fittings for 

the tanks include 1) 300-psi. gage; 
2) bleed-off valve with stationary-fll 

depth pipe in tank; (3) vapor-return 
? 


lve for filling with pump or com 
pressor: (4) pop off valve; (5) liquid 
inlet filling valve; (6) liquid-outlet feed 


valve connected to down-pipe equipped 
with strainer and (7) standard glass 


gage 


Anhvdrous ammonia is metered by 


means of a differential pressure regulat- 


ing valve, or by means of a needle 


valve and pressure gage. The pres- 
sure gage, setting varies as the tank 
pressure varies. The desired rate of 


pplication of nitrogen from anhvdrous 
immonia is obtained by adjusting the 
regulating yr the tank pressure 
ind tractor speed. In experimental 
work, anhydrous ammonia is metered 
rotameter Aqua ammonia is 
metered by a metering pump geared 
to the tractor 


eral : 
Vaive fi 


by a 


Present tractor-distributors are 
equipped with either a differential 
pressure regulating valve or needle 


valve and pressure gage for metering 
or regulating the flow of anhvdrous 
ammonia through orifices in the mani- 
fold. A short nipple connects the tank 
feed-line valve to a quarter-turn cut-off 
valve which is connected to the regu- 
lator valve. The manifold connects to 
the low-pressure side of the regulator 
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valve. The regulator valve is built to 
take 250 psi. on the tank side and 100 
psi. on the manifold side. ‘The mani- 
fold is made of short tees, elbows and 
anhydrous ammonia flange unions into 
which the orifices are fitted. 

When one applicator is used per 
row the size of the orifices is # in. 
When the application is made with 
middle busters, or other equipment 
where two applicator furrows are made 
per row, the orifices feeding these lines 
should have one-half of the area and 
not one-half of the diameter of #-in. 
orifices. The diameter of the one-half 
sized orifice is approximately Ye in. 

Aqua ammonia normally has neg- 
ligible pressure. This makes it possible 
to use a lower pressure metering pump 


] 


to meter the material to the appli- 
5 


tors. The type of pump used is a 20 
DV Yale-Towne rotary positive-dis- 
placement pump with variable-volume 
m nual control that will normally give 


> gal. per 100 rpm. 
Pump Drive 


his pump is driven from the tractor 
ixle through a counter shaft which 
steps the speed up to 400 rpm. A 
1}-in. liquid line connects the pump 
tank on the suction side 
if the pump. There is a 5- to 10-Ib. 
pressure-relief discharge valve. The 
ilve is used to cut off the small flow 
f liquid through the pump when the 
tractor is standing still. Connected to 
the pressure-relief valve is the manifold 
built from 4-in. by 2-in. pipe nipple, 
vith #s-in. orifices installed into 3-in 
immonia flange unions. The top of 
the cap of the union is turned out 4 
in. deeper to take the orifice. The 
ther side is threaded so that the ori- 
1 be screwed into it. The }-in. 
150-test rubber hose connects the 
manifold to the same type of appli- 
cators as previously described, and disc 
hillers are used for covering when the 
equipment is mounted on the tractor 
with the cultivator. Size of orifices has 
to change for different hook-ups. 

When a metering pump has been 
developed to operate under high-pres- 
sure ammonia, and suitable for mount- 
ing on a tract 


} “oe 
to the tractor 


nce can 


tor, anhydrous ammonia 
may be applied in a manner similar to 
iqua ammonia. The one great ad- 
vantage of the metering pump is that 
the rate of distribution is timed with 
ground speed of the tractor. 

Rate at which ammonia flows 
through the orifices depends upon the 
tank pressure. After the rate of am- 
monia per hour has been determined, 
it is necessary to determine the pres- 
sure at which the regulating valve must 
be set to give the desired pounds ot 
ammonia. Manufacturers calibrate with 


a rotameter the equipment which 
they build. The size of the orifices and 
the pressure shown by the regulating 
valve determine the rate of flow of 
ammonia. 

A farmer pays between $250 and 
$400 for the tractor equipment needed 
to put the ammonia in the soil. He 
pays between $500 and $600 for the 
1,080-gal. trailer tank used to transport 
the ammonia to his fields. The tractor 
tank and trailer tank are used for 
propane. Propane is employed in flame 
cultivation. 

The 1,080-gal. trailer tank, which 
may be pulled behind a pick-up truck, 
can hold 4,100 Ib. of nitrogen, equiva- 
lent to 25,600 Ib. of sodium nitrate. 
This is enough to fertilize 102 acres at 
40 Ib. per acre. 

The tractor tank, which may be 
mounted on medium or heavy tractors, 
holds 100 gal. of ammonia, containing 
410 lb. of nitrogen, which is equiva- 
lent to 2,560 lb. of sodium nitrate. At 
41 Ib. per acre, this is sufficient for 10 
icTes. 

With the equipment available, farm- 
ers can apply anhydrous ammonia with 
one man and a tractor to about twice 
1§ Many acres as can be fertilized by 
two men and a tractor with solids. A 
four-row tractor with one operator may 
ipply nitrogen as anhydrous ammonia 
to from 40 to 80 acres per day, de- 
pending upon the tractor speed and 
the total davlight hours. The ammonia 
is covered when it is applied. Two men 
with a tractor normally apply solid 
fertilizer to 20 to 25 acres per day; 
however, the acreage covered may 
reach 40 acres per dav with some pres- 
ent equipment. In most cases solid 
fertilizers have to be covered in a 
separate operation. 

4 considerable acreage was fertilized 
with anhydrous ammonia on a service 
basis in 1947. With a 40-Ib.-per-acre 
rate of application, the service charge, 
in addition to the retail price of the 
nitrogen, was $2.60 to $3.60 per acre, 
which included hauling the ammonia. 
The total cost of the nitrogen applied 
was 124 to 15c. per Ib. The cost of 
equipment involved was $2.000 to 
$?. 500. 

If a tractor covers 40 acres per day, 
the income is $104 to $144 per day. 
This is probably more than the trade 
will tolerate under competitive com 
ditions. If ammonia were applied for 
the difference between the cost of 
nitrogen as ammonia and ammonium 
nitrate, the cost for application of 40 
Ib. per acre would be $1.60 per acre, 
or $64 for 40 acres. This appears to 
be a good income for the equipment 
involved. 

Uniformity of application is much 
greater than is usually obtained with 
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solids. It is estimated that a careful 
operator may maintain the rate of ap- 
plication within a plus or minus 5 
percent during 95 percent of the time 
without taking undue precautions. 

Depth of application is limited only 
by the height of lift of the applicators. 
When applied with the applicators at- 
tached to the cultivator frames, a 
6-in. depth is the practical limit. 

Anhydrous ammonia has been ap- 
plied in a single operation on bedded 
or flat land before planting and in side- 
dressing crops. It has also been ap- 

lied in combination with listing land 
fore planting. 

In experimental work both anhy- 
drous and aqua ammonia have been 
found to have crop-producing value 
equal to, or superior to, ammonium 
nitrate for such row crops as cotton 
and corn. In dry years ammonia ap- 
plied at depths between 4 and 6 in. is 
superior to surface-applied ammonium 
nitrate for these crops. This is at- 
tributed to positional availability. Am- 
monia may be applied at these depths 
more easily than can solid sources of 
nitrogen. Ammonia has been used 
widely enough to have proved itself a 
desirable fertilizer for cotton. 

For such small grains as oats am- 
monia is a good source of nitrogen. It 
appears that ammonia applied in the 
fall will be superior to ammonium 
nitrate for production of both forage 
and grain. More nitrogen is applied in 
the fall than is used by early winter. 
The superiority of ammonia over am- 
monium nitrate is probably due to a 
better carry-over of unnitrified am- 
monia. In soils with a pH of 5 or less, 
where the rate of nitrification is slow, 
fall-applied ammonia is a good source 
of nitrogen. It will increase the yield 
by about 28 bu. of oats per acre. 
Where the rate of nitrification of am- 
monia is slow, the soil is able to retain 
the ammonia until spring; where the 
rate of nitrification is high (pH of 5.5 
or higher), much of the ammonia is 
apparently converted into the nitrate 
form which is subject to leaching. It 
has been found that fall-applied nitro- 
gen prevents heaving of oats. Diffi- 
culties in covering may limit use 
of ammonia in the spring on fall- 
planted small grains. 

Ammonia has been used enough on 
the heavier soils to prove its value as a 
fertilizer for sugar cane. The Louisi- 
ana Agricultural Experiment Station is 
cooperating in experiments on sugar 
cane at Reserve, La., and it is conduct- 
ing experiments with rice at Crowley, 
La. The Spencer Chemical Co., the 
Lion Oil Co. and Godchaux Sugars, 
Inc., are working with the Louisiana 
Agricultural Experiment Station on 
ammonia fertilizer experiments. 


Unrefrigerated tanks for storing and 
transporting anhydrous ammonia re- 
quire a working pressure of 200 to 250 
psi. Provisions for shading, sprinkling 
or insulating are needed in extremely 
hot weather. Provision must be made 
for the necessary safety features. Hor- 
tonspheres are probably the cheapest 
containers for storage of large quanti- 
ties of anhydrous ammonia. Aqua am- 
monia tanks require a working pressure 
of 10 psi. 

Aware of the great reduction in 
nitrogen fertilizer cost that direct 
application of ammonia to the soil 
promised, the Mississippi Agricultural 
Experiment Station in 1943 started to 
determine crop response to ammonia 
as a source of nitrogen. The research 
program, supported jointly by the 
Mississippi Station and the Tennessee 
Valley Authority, included develop- 


ment of suitable equipment for apply- 
ing ammonia to the soil, laboratory 
studies on the behavior of ammonia 
in the soil and measurements of the 
efficiency of ammonia in terms of 
crop yields. Results of experiments 
conducted during the past = years 
demonstrate that ammonia is a good 
nitrogen fertilizer when it is properly 
applied. 





The information contained in this article 
was secured from the three following 
sources: (1) “The Use of Anhydrous Am- 
monia as a Source of Nitrogen,” a paper 
presented by Dr. W. B. Andrews, associate 


agronomist at the Agricultural Experiment 


Station, Mississippi State College, State 
College, Miss., to the fall meeting of the 
National Fertilizer Association held in At- 
lanta, Ga., Nov. 10-12, 1947; (2) “Am- 
monia as a Source of Nitrogen,” by W. B. 
Andrews, F. E. Edwards and J. G. Ham- 
mons, Mississippi Agricultural Experiment 
Station Bulletin 448, 1947; and (3) a 
private communication, dated Oct. 24, 
1947, from M. B. Sturgis, head of the 
agronomy department at the Agricultural 
Experiment Station, Louisiana State Uni- 
versity, Baton Rouge, La. 


Nuclear Engineering Defined 


UCLEAR engineering will be an im- 
N portant future field of specializa- 
tion, but one which requires of the 
engineer a reorientation in the order 
of magnitude of his thinking and 
clear visualization of new concepts. 

Paradoxically, nuclear engineering is 
not particularly interested in nuclear 
power. As long as this power has to 
be obtained through the path of heat, 
which is the case in the present state 
of scientific knowledge, there are 
plenty of engineers well versed in 
power plants, turbines and the like, to 
design the power machinery. The duty 
of the nuclear engineer, insofar as he 
is a specialist, could end therefore 
with the method of producing the de- 
sired temperature level in a satisfactory 
heat transfer medium. The nuclear 
engineer will be more interested in 
power production itself when and if 
science evolves methods of usefully re- 
leasing nuclear energy by means which 
do not involve a heat cycle. 

The scope of nuclear engineering 
might therefore be defined as the de- 
sign, construction and operation of 
nuclear reactors to produce power or 
useful radioisotopes, or radiochemical 
plants to recover the fuel or byprod- 
ucts, and of waste storage and disposal 
systems. 

New concepts which the nuclear 
engineer must grasp are: 

1. Magnitude of nuclear energies. 
Expressed in engineering terms, one 
gram of mass is equivalent to about 25 
million kilowatt hours. 

jased on a paper presented by John 
R. Huffman, Clinton Laboratories, before 


American Society of Mechanical Fngi- 
neers, Atlantic City, Dec. 2, 1947 
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Statistical character of work in 
the field of nuclear physics. An atom, 
and in fact matter, is made up largely 
of space. Any nuclear reaction requires 
that close contact occur between two 
nuclei. 

Particles of nuclear physics pass 
relatively freely through the wide open 
spaces in the atoms of matter. 

4. Restriction placed by nuclear 
physics on the materials of construc- 
tion permissible in a nuclear reactor. 

5. Short time element required in 
nuclear reactions. If for example, a 
pile designed to operate at 10,00C kw. 
should get out of control with an ex- 
cess multiplication constant of 0.10, it 
will be at a level of 27,000 kw. in 0.01 
sec. 

Main cause of the difficulties in 
nuclear engineering is radioactivity. 
One whole phase of the problem deals 
with the interaction of radioactive par- 
ticles with materials of construction, 
such as physical properties, heat evolu- 
tion, etc. Another important phase is 
the insidious character of radioactivity. 
It tends to pass through “solid” mat- 
ter for relatively long distances; it can 
escape directly through the smallest of 
apertures; or it can scatter in any direc- 
tion after a collision. Each radioactive 
element or isotope, once formed and 
not subject to any further bombard- 
ment, loses its activity at a very spe- 
cific rate and nothing known to 
science can speed or slow that rate. 
Furthermore neutrons, after travelling 
some distance through a material can 
induce secondary reactions which may 
emit high energy radiations at a point 
far out in a shield. 
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THIS ARTICLE DEALS WITH FLUID HEAD, 
ADIABATIC AND BRAKE HORSEPOWER 
22 
22 T 
‘ : 21 
Earlier articles in this series appeared on pages 110- 
114 of our October issue, 132-135 of the November = 20 
5 
issue and 126-128 of the December issue. Whereas < 19 
the earlier articles were concerned with air, other S 2 | 
a 
gases and gas mixtures without regard to compressor © 
< ¢ © *) > 
4 7 }-————_ 
efficiency, the present article shows how to take ac- 2 
:, 5 16 
count of the losses that occur in actual compressors a. 
in determining the actual head required, and the 5 
actual power consumption and temperature rise. 3 
00 
Fig. 1—Effect 


tated in earlier ar- 
$ series, it is generally 

to rate centrifugal 
IM PTessol n the basis of the adia- 
itic head required to produce the de 
red ratio of compression when han- 


dling a given gas under certain stated 
nlet conditions This choice of the 
idiabatic head as a means of compar- 


ing or describing various installations is 
to make such com- 
independent of the 


mn the desir 


’ 
parisons entirely 


efhciency of t] that particular ma- 
chine. since tl efficiency of a com 
pi ] , ‘ ner ito th ym 
putations of the required adiabatic 
head. At the same time. it must be 


1 that a centrifugal com 


pressor does not actually operate under 
adiabatic conditions. 

Although a few machines have been 
built (mostly in Europe) with very 
effective intercooling between the con 
secutive stages to give an average com 
pression curve with an exponent n 
somewhere between isothermal and 
idiabatic, such a construction has not 
yet been justified economically in the 
United States. Most centrifugal com 
pressors operate uncooled, except be 
tween consecutive stage groups oper- 
ating in series. Thus, the various losses 
which take place within the com 
pressor, such as friction, turbulence 
disk friction and leakage losses, are all 
transformed into heat and raise the 
temperature of the gas being com 
pressed bevond that which might be 
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of 


polytropic efficiency on the polytropic 
exponent a for air 


calculated on the assumption f 
adiabatic compression. 

As a result, the compression is not 
adiabatic, but polytropic, and the n 
exponent in the relation pv” = con- 
stant (See Part I, Fig. 1) is greater 
than the value of k, or c,/c,. 

Ihe head which must be developed 
by the compressor is somewhat 
greater than the theoretical adiabatic 
head, and is defined as the fluid or 
polytropic head or that head which is 
required to develop a given ratio of 
compression under polytropic compres- 
sion conditions. The term “fluid head”’ 
which is now tending to replace the 
previous term “polytropic head”’ is the 
more logical one to use, as it is easier 
to visualize, and emphasizes the close 
similarity between the theory of cen- 
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trifugal compressors and centrifugal 
pumps. In reality, it corresponds to the 
term “total head’ used in pump 
terminology. The only difference 1s 
that in the case of pumps, the re- 
quired system head and total head of 
the pump coincide, since the inefh- 
iency of the pump does not affect the 
density of the fluid handled and there- 
fore does not impose a penalty on the 
head which the pump must develop. 
In the compressors, on the 
ther hand, the inefficiency of 
the machine changes gas conditions 
within the compressor, the fluid head 
; that head which must be developed 
the compressor and is greater than 
the adiabatic head for the same 
sure rise. 
In so fat 
gas laws, the 


case of 


since 


pres 


follow the perfect 
fluid head H, can be 
ilculated in exactly the same man- 
ner as the adiabatic head H,, except 


OAS 
aS 5 LS 


for the substitution of the value n for 
that of k. Thus 

H, = 144 (n/n — 1) pw, (r's-D/* — 
or 

Hy, = RT, n-L)/n 
also, 

H;/T, X spec. gr. = 53.34 (n/n — 1) 

r (s-1)/e — | 


Thus, if the polytropic exponent n_ is 
known, the fluid head H, can be cal- 
culated from Figs. 1 and 2 of Part III 
(page 126, December 1947) in the 
same manner as we determined adia- 
heads for any given set of con- 


' 
Dati 


Exponent Relationship 


Ihe relation between the polytropic 


exponent nm and the adiabatic expon- 

ent k is: 
l)/n = [() 1)/k] X 1/ep 

where e compressor polytropic efh- 

iency. Neglecting the effect of the 


which, except in very 
not affect the calcula 
the polytropic real ) 
fluid efficiency of the compressor can 
be determined as 
ep = @o X H;/Ha 
At first glance, it would appear that 
these two relations comprise part of a 
vicious circle. To determine the poly- 
tropic exponent n, if ts ne 
know the polytropic efficiency e,. 
[he latter must be determined after 
puting the fluid head H,; which, in 
turn, is a function of n. However, it is 
possible to develop another relation 
which will express n in terms of the 
compression ratio r, the adiabatic ex- 
ponent k, and the adiabatic efhiciency 
e,. The derivation of this relation pre 
nts no interest in our particular case 
ind is therefore omitted: 


be ring losses 
few cases, do 
tions materially 


essary to 
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Fig. 2—Effect of polytropic efficiency on the polytropic exponent m for any gas 
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Compressor capacity, cu. ft per min 
Fig. 3—Chart for determining fluid horsepower in terms of head and capacity 
required, based on air at 60 deg. F. and 14.7 psi. abs. inlet 
ss log [1 + (r#-/t — 1)/e, vields an approximation of the poly- 
To) log r tropic exponent n which is used in cal- 


While it would be possible to con- 
struct a chart to solve this relation, 
the use of such a chart would be rather 
tedious and is reserved for highly ac- 
curate calculations that may be re- 
quired by compressor designers. It is 
possible instead to use an approximate 
solution for the exponent n. This 
short cut consists in substituting the 
adiabatic efficiency e,, which is known, 
for the value of the unknown poly- 
tropic efficiency e,. This substitution 
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culating an approximate polytropic 
head and finally a polytropic efficiency 
which is accurate within the limits of 
slide rule and chart-reading accuracy. 

Fig. 1 gives a graphical solution of 
the relation between n and polytropic 
efficiency for air, while Fig. 2 shows 
the relation between n, k and poly- 
tropic efficiency for other gases. 

For example, let us assume that the 
ratio of compression is 3.0, that the 
gas handled is air (k = 1.3947) at 
80 deg. F. and that the adiabatic efh- 
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ciency of the compressor is 70 percent. 
Substituting this adiabatic efhciency 
for the polytropic efficiency, Fig. | 
yields an approximate polytropic ex- 
ponent of n, = 1.68. Referring to 
Fig. 1, Part III, we can calculate the 
idiabatic head H, as 37,200 ft., and 
the approximate fluid head H,, as 
39,800 ft. Our approximation of the 
polytropic efficiency can now be made. 
[he approximate polytropic efficiency 
e,, = 0.70 x 39,800/37,200 = 0.749 
or 74.9 percent. Referring back to Fig. 
1, we determine the actual value of n 
to be 1.615. Recalculating the fluid 
head H, we get 39,400 ft. and the real 
polytropic efficiency e 74.2 per- 
cent. 

We should note right here that the 
lower the polytropic efficiency, the 
greater the increase in the value of n 
over that of k and, of course, the 
greater the increase in the fluid head 
wer the adiabatic head. The devia- 
tion of the fluid head from the adia- 
batic head also increases with the 
compression ratio, as can be seen from 
Figs. 1 and 2, Part III. In the case 
illustrated above, the compressor must 
actually produce 39,400 ft. or 106 per- 
cent of the calculated adiabatic head. 
If in this example the ratio of compres- 
sion had been 4.0 instead of 3.0, the 
adiabatic head would have been 48,900 
ft. and the fluid head 52,400 ft. or 
107.2 percent of the former. 


Capacity and Specific Volume 


As it has been stated previously, 
there exist several “standard condi- 
tions” to which compressor conditions 
may be referred. It should be noted 
that a conversion from any one set of 
conditions to any other set can be 
made very readily. Starting from the 
perfect gas law, 144 py=RT, and 
selecting (a) and (b) as the sub- 
script for two different sets of condi- 
tions, we have: 

Pate/T, =!pyms/T) 

If, therefore v, and v, are the specific 
volumes at conditions (a) and (b) 
respectiy ely, 

te = 0, (Pa/ DP T/T. 

In other words, the specific volume 
varies inversely as the absolute pres- 
sure and directly as the absolute tem- 
perature. For example, if the specific 
volume of air at 60 deg. F. and 14.7 
psi. abs. is 13.094 cu.ft. per Ib., then 
the specific volume at 3.0 psi. ga. and 
90 deg. F. will be v, 13.094 x 
14.7/(14.7 + 3.0 460 + 90)/ 
(460 + 60) = 11.5 cu.ft. per Ib. This 
relationship must therefore hold true 
is well for capacities handled by a 
compressor and is useful in determin- 
ing changes in volume per unit of time 
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inlet temperature t,, deg. F. 
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Temperature and pressure correction factors for correcting fluid 


horsepower for air at non-standard inlet conditions 


at the various pressures and temper- 
atures prevailing in a centrifugal com- 
pressor installation. Thus, where QO is 
capacity under conditions (a) .or (b) 
in cu.ft. per min. 

Qs = Qe (Pa/Po) (T/T). 

Examples of capacity corrections are 
given in Table I. 

Efficiency of a centrifugal compres- 
sor is defined as the ratio between the 
adiabatic horsepower and the brake 
horsepower consumed by the compres- 
sor. The formula for adiabatic Hp. is: 

Adiabatic Hp. = 

144 p: Q: (k/k — 1) (rst = 





~ 33,000 

= H, * (Q;/»,)/33,000 
where H, adiabatic head in feet; 
O, = capacity at inlet conditions in 
cu.ft. per min.; and v, = specific 


volume at inlet conditions, in cu.ft. 
per lb. The numerator of the last ex- 
pression represents the product of the 
weight of gas handled per minute and 
of the height to which it is raised. 

If the gas in question is air, at 
standard suction conditions of 14.7 psi. 
abs. and 60 deg. F., when v, = 13.094, 
the formula becomes: 


Air Hp» = H, X Cim./432,100 
where Air Hp. = ait horsepower at 
60 deg. F. and 14.7 psi. abs. suction. 


- 


The chart of Fig. 3 shows the adia- 
batic horsepower for air for a range of 
capacities from 100 to 1,000,000 cu.ft. 
per min. and a range of heads from 
100 to 100,000 ft. 

For any other inlet pressure and 
temperature conditions, the adiabatic 


air horsepower is given by the formula 
Air Hp.= Air Hp. X fr X Sp 

where f, = 520/(460 + t) and f¢, 

= p,/14.7. These corrections are 

plotted in Fig. 4. For gases other 

than air, the formula is still given by 
Adiabatic Hp. = Ha X (Q:/m)/33,000 
Examples of adiabatic horsepower 

calculations appear in Table II. 


Temperature Rise 


The temperature rise of a gas due 
to adiabatic compression is given by 
the following formula: 

ST = 7, — 7, = 7; (re? * = 1 
and 


tT, = Tro" 
Since 
He = RT, (k/k — 1) (r@?* —1 


the temperature rise can also be calcu- 
lated from the formula: 

AT = H,/|R(k/k — 1)] 
For air: 

AT =T7;(P*-1 

If the adiabatic head H, for air has 
been established, it may be easier to 
calculate the theoretical temperature 
rise from the formula: 

AT = He/{R(k/k — 1)] = He/188 48 

The actual temperature rise, includ- 
ing the rise due to compressor inefh- 
ciency, is somewhat difficult to estab- 
lish accurately, because bearing losses 
and radiation losses must be accounted 
for. However, a relatively close ap- 
proximation may be obtained by the 
relation: 


ree ‘Adiabatic eff. 


2 AT acc 
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Several examples of calculations for 


ctual discharge temperatures are 
given in Table III 

Since the value of (H,/T,) x Sp.gr. 
is generally determined during the cal 


ulation of the adiabatic head H,, Fig. 
5 is also appended; it can be used to 
simplify the calculations of temper- 
ature rise in teri f this value. since 


\ctual temp. rise 


( H, ) T 
. sp. gr i oe 
T; C,; X eff. 


where H, adiabatic head, ft., T, = 


inlet temperature, deg. F. abs.; C, is 

a correction factor from Fig. 5; and 
eff. is adiabatic efficiency. 
Conclusions 

It must be remembered that all 


these concepts of adiabatic head and 
efhciency, or of fluid head and pols 
tropic efhciency, are solely calculated, 
and not observed values. The test of a 
centrifugal compressor, operated at a 
given speed and under given inlet con- 
ditions, provides us merely with ob 
servations of discharge pressures and 
shaft horsepower. However, from these 
data, it is possible to calculate for any 
given inlet capacity and in the follow- 
ing order: 

1. The ratio of compression 1; 

2. The adiabatic head H,; 

3. The adiabatic horsepower Air Hp.; 
4. The adiabatic efficiency e.; 

5. The polytropic exponent n; 

6. The fluid head H;; 

7. The polytropic efficiency e,. 

It must also be remembered that 
the methods indicated here do not 
take into account the compressibility 
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factor of certain gases and that for a 
most exact and accurate calculation of 
the adiabatic heads and horsepowers 
of a number of hydrocarbons, espe- 
cially in the range of higher pressures, 
correction factors need to be applied. 
It was not the intent of this article, 
however, to present such data but 
rather to present a clearer conception 
of the centrifugal compressor and of 
its field of application, as well as to 
introduce technical data necessary in 
the computation of certain applica- 
tion problems in a simpler and more 
useful form than heretofore available. 


Table I—Compressor Capacity 
Calculations 


EXAMPLE NO. 1 


A centrifual compressor is to handle 10,000 
cu. ft. per min. of standard air (at 60 deg. 
F. and 14.7 psi. abs.) and the inlet condi- 
tions are 100 deg. F. and + 10 in. of water 
column, barometer being 29.92 in. of Hg 
(14.7 psi. abs.). What will be the compres- 
sor capacity under inlet conditions? 
Solution: p» 14.7 10/12 X 1/2.31 
14.7 + 0.36 15.06 psi. abs. 
O» = 10,000 X 14.7/15.06 X 
(460 + 100)/(460 + 60) = 
10,520 cu. ft. per min. 


EXAMPLE NO. 2 


A centrifugal compressor is designed to 
handle 15,000 cu. ft. per min. at inlet con- 
ditions of 0.5 psi. ga. and 80 deg. F. The 
discharge pressure of the compressor is 20 
psi. ga. and the temperature at the dis- 
charge is 260 deg. F. What will be the com- 
pressor capacity at the discharge under these 
conditions ? 
Solution: Q» = 15.000 X (14.7 + 0.5)/ 
(14.7 + 20) X (460 + 260)/ 
(460 + 80) = 8,475 cu. ft. per 


min. 







Table 11—Compressor Power 
Calculations 


EXAMPLE NO. 1 

What is the adiabatic horsepower for the 
compressor described in Example No. 1, 
Part Il, if it is designed to handle 15,000 
cu. ft. per min. at inlet conditions ? 


Solution: H. = 28,080 ft. 

Specific volume at 60 deg. F. and 14.7 psi. 
abs 13.094 

Specific volume at inlet 13.094 & (460 
+ 80)/(460 + 60) = 13.6 cu. ft. per Ib. 
Adiabatic Hp. = 28,080 X (15,000/13.6)/ 
33,000 938 Hp. 


EXAMPLE NO. 2 
What is the brake horsepower required to 
drive the centrifugal compressor described 
in Example No. 3, Part Il, if it is designed 
to handle 5,000 cu. ft. per min. at inlet 
conditions and if éa 63.5 per cent? 
Solution: Ha 3,672 ft. , 

Specific volume of steam at 450 psi. ga. and 
550 deg. F., from steam tables, is 1 1.21 
cu. ft. per Ib. 

Adiabatic Hp 3,672 X (5,000/1.21)/ 
33,000 459 Hp. 
B.Hp. = 459/0.635 


EXAMPLE NO. 3 

What is the brake horsepower required to 
drive the centrifugal compressor described 
in Example No. 4, Part II, if it is designed 
to handle 20,000 cu. ft. per min. at inlet 
conditions and if the adiabatic efficiency is 
71 percent? 

Solution: H. 20,450 ft. on 
Specific volume of air at inlet conditions = 
13.094 X 14.7/15.06 660/520 16.22 
cu. ft. per Ib ‘ 
Specific volume of flue gas at inlet condi- 


724 Hp. 


tions 16.22 28.95/31.0 15.15 cu. 

ft. per Ib. 

Adiabatic Hp. 20,450 (20,000/15.15) 
33,000 818 Hp. 

B.Hp. = 818/0.71 = 1,150 Hp. 


Table I1I—Discharge Temperature 
Calculations 


EXAMPLE NO. 1 

What is the theoretical temperature rise 
for the compressor described in Example 
No. 1, Part Il? If the adiabatic efficiency 
is 70 percent what will be the final dis- 
charge temperature? 

Solution: H_ = 28,080 ft. 

Theoretical temperature rise AT = 28,080/ 


188.48 152 deg. F. 

Actual temperature rise = 152/0.70 = 
217 deg. F. 

Discharge temperature 80 + 217 = 
297 deg. F. 


EXAMPLE NO. 2 

What is the theoretical temperature rise for 

the compressor described in Example No. 3, 

Part Il? If the adiabatic efficiency is 63.5 

percent what will be the final discharge 

temperature ? 

Solution: Theoretical temperature rise = 
H./{R(4/k-1)} 

H, = 3,672 ft. 

R for steam 85.58. 

k for steam = 1.2973. 

Theoretical temperature rise AT = 3,672/ 

[85.58 (1.2973/0.2973)/ = 9.8 deg. F. 

Actual temperature rise = 9.8/0.635 = 

15.4 deg. F. 

Discharge temperature = 560 + 15.4 = 

575.4 deg. F. 




















Short-Cut Estimation of | 


HARLAN HOW 


Manager, Jeff Products Division, Jeffersonville Boat & Machine Co., Jeffersonville, Ind. 


WHEN PRICE INFORMATION 
THE CHARTS GIVEN HERE WILL ASSIST IN 


WHHeEn time is more 
5 important than great 
N ¥ accuracy the chart 

given here will yield 

safe (if somewhat 
rough) estimates of the cost of fabri 
cating unfired pressure vessels in car- 
bon steel, chrome nickel steel, stainless 
and nickel clad steel and the copper- 
silicon alloys such as Everdur and 
Herculoy. 

In no way do the data presented in 
Figs. 1 to 22 reflect the costs of any 
particular manufacturer. Instead they 
are a composite of data accumulated 
by the writer over the years, modified 
by a factor which will provide a thor- 
oughly safe but not necessarily com 
petitive result. All graphs have been 
arranged to give as much information 
is possible without the need for refer- 

ng to several charts in order to 
obtain a single answer 

The reader will note that all labor 
costs are given in terms of man-hours, 
so that local rates may be 
while welding rod costs are expressed 
in pounds of per lineal one of 
weld (or per nozzle). The only quan- 
tities expressed in dollars are the ma 
chine rate burden in Fig. 1 and the 
cost of flux in Figs. 7 and 10. Care 
should be taken to select the proper 
rate for mechanics’ wages since the 
rates vary considerably from place to 
pla ind frequently varv even within 
the limits of one narrow locality. If 
A not available, a rate 
of $1.37 to $1.50 per hour should be 





ipplied, 


reasonably safe 

From the drawings the estimator 
ipproximate the cost 
juired for the vessel 
while the charts given here permit him 
to estimate cutting. machining. fit 
ting, assembly and welding time, a 
well as the weight and cost of welding 
materials. Having determined these 
direct costs, it is then necessary to 
add a factor to take care of shop bur 
dens or machine rate burdens. These 
factors are both widely used, the shop 

wer-all burden being the simpler 


will be able 
of material 


or 


122 


ON 


WELDED VESSELS CANNOT BE SECURED 
MAKING ROUGH ESTIMATES 


Many times when it is necessary to have a rough estimate of the cost 


of non-standard unfired pressure vessels, the estimator’s only recourse 


is the time-consuming one of securing a more or less firm price from 


a manufacturer. Mr. How's long experience in the production of 


process equipment has enabled him to work up a group of charts based 


on average experience which permit a quick “safe-side’”’ estimate to 
& 


be made covering the cost of gas cutting, plate rolling, edge prepara- 


tion, welding labor, welding rod and flux. The charts cover butt and 


fillet welds of U-69, U-70 and API-ASME quality in carbon steel, 


chrome nickel steel, stainless and nickel clad steels and copper-silicon 


alloys; several kinds of nozzles; and the machining of plate flanges 


and heads. Some data are applicable to weldments other than vessels. 


Chis is generally figured as being from 
90 to 120 percent (or more) of the 
total direct labor dollar charge. For 
present purposes this method is pref- 
erable to the more complicated meth- 
ods used by some establishments in 
which costs are calculated for the vari- 
ous services and machines 

Manufacturing cost, then, is the 
sum of the material cost, direct labor 
cost and the shop burden or overhead. 
The sales price is determined by 
idding a burden to cover sales, admin- 
istrative and engineering expense, 
which generally ranges from 74 to 20 
percent of the manufacturing cost. 
The final factor, the profit, is then 
added to the sales cost (manufactur 
ing cost plus sales, administrative and 
engineering burden). What the profit 
should be is a matter of individual 
judgment and may be as low as 5 or as 
high as 20 percent of the sales cost, 
depending on the supplier and his 
ippraisal of the market and his own 
shop conditions with respect to manu- 
facturing load. 

Largely self-explanatory, the charts 
ire divided into five groups. Figs. | 
to 3 cover preparatory operations; Figs 
4 to 7 butt welds: Figs. 8 to 10 fillet 
lds: Figs. 11 to 17 nozzles: and 


4 


Figs. 1S to 22 machining time on 
plate flanges and vessel heads. In 
lig. 1, which deals with automatic 
flame cutting with the oxy-acetylene 
torch, the curve for cutting time is 
supplemented with a second curve for 
machine rate burden, in dollars per 
hour of cutting time (for straight 
cuts), to take care of both the cost 
of machine time and the cost of gas. 
Fig. 2, on time required for the rolling 
of plates, deals with a very illusive 
shop cost concerning which somewhat 
more explanation is desirable. 

This chart gives quite a liberal re- 
sult for plate rolling, since it is based 
on rolling only a few sheets, which 
can consume more time than is gen- 
erally realized. On the ordinary type 
of pyramid rolls the first and last edge 
will require forming to shape, gen- 
erally manually, since the ends cannot 
be sufficiently rolled to form a rea- 
sonablv cvlindrical shell. The width 
of these flats may be anything up to 
18 in. depending on the diameter of 
the top roll. With a machine of this 
type, this fault cannot be corrected. 
Pinch type rolls require much less 
hand or break forming and their pro- 
duction will therefore be about four 
times that of the pyramid type. Re- 
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l 
gardless of the size, all rolls feed plates involved in producing such equipment. 
through at about 20 ft. per min., but Much less accurate than the detailed 
. actual rolling time is not as im- charts that follow it, it can be used 
‘ rtant as the time required for pre- to disclose gross errors in the detailed 
paring the plate ends. It is not un- estimate. 
usual, in fact, to spend as much time Fig. 4 gives a curve for the cost of 
preforming the plate ends, as is edge preparation which can be used 
needed in the rolling of several plates. also in estimating edge preparation 
Fig. 3 has a dual function. It is in- costs for Figs. 5 to 7. In Figs. 4 to 10 
tended primarily to give the estimator separate curves are given for irregular, 
an idea of the time required in fitting girth and straight seams, since the 
and assembling steel tanks and other welding time varies considerably with 
; weldments. However, the dotted the difficulty of the weld. Aside from 
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curves can also be used as a rough 
heck on the over-all fabrication labor 
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these points it is believed that the 
various charts will be entirely selfevi- 





Fig. 4—Welding and edge preparation time 
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and welding 
for U-69 butt welds in A-70 carbon steel 


dent in use and need no explanation. 

It is to be noted that the data given 
here cover the costs involved in the 
production of pressure vessels con- 
forming with paragraphs U-69 and 
U-70 of the ASME code anc. with the 
API-ASME code for unfired pressure 
vessels. The extra expenses incurred 
in radiographing, stress relieving, code 
inspection, and the making of test 
specimens during construction that 
are necessary in conforming to para- 
graph U-68, are not included, and 
must be studied separately for the 
estimation of such vessels 
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Simplified Approach to 
Mixing Problems 


H. E. SERNER 


Davidson & Serner, New York, N. Y. 





THE AUTHOR’S METHODS PERMIT READY CALCULATION OF REQUIRED 


POWER AND MIXING 


MONG the many unit operations 
A employed in industry, that of 
mixing is one of the most 
widely used. However, its broad scope 
of useful application is complicated by 
a multitude of variable factors that 
have presented great difficulties in the 
development of rational design pro- 
cedures. While much constructive 
work has been done in connection 
with specific problems, and in apply- 
ing individual types of mixing devices, 
still, the available data have not been 
correlated, and no generally accept- 
able theory has been advanced on 
which design procedures for practical 
application can be based. As a result, 
the users of such equipment must rely 
on their own practical experience or 
on that of others, without the possi- 
bility of exercising rational judgment 
in their choice of equipment. 

In working out useful and practical 
methods for design procedures, it is 
ilways desirable to reduce the prob- 
lem to its fundamentals by omitting 
the less important variable factors. 
This has been done in the present 
irticle, and although the subject of 
mixing covers gases and vapors, liquids, 
solids and multi-phase systems, the 
article is limited to liquids, and fluid 
mixtures of liquids and solids, in order 
further to simplify the problem. 

There are countless mechanical de- 
vices in existence for liquid mixing, 
most of which are variations or com- 
binations of three basic types of agi- 
tator. These types include the paddle, 
the turbine and the propeller. Their 
purpose is to impart motion to sur- 
rounding liquids, but the motion itself 
usually accomplishes little mixing. 
Most of the mixing comes from the 
agitation that is produced, either by 





TIME 


IN MOST LIQUID MIXING APPLICATIONS 


Although it bas received a good deal of study in recent years, mixing 


is still more an art than a science, and still suffers from the lack of 


rational methods of design. It is now generally conceded that power 


input is a suitable criterion for determining the mixing accomplished, 


and the author offers a simplified method for predicting what the power 


should be in a given case. Knowing the power it is possible to calcu- 


late the time required to achieve the desired circulation rate, and from 


that, the mixing time in certain of the less complicated situations. 


the mixing element proper, or by com- 
ponents of the mixing vessel. There 
is no entirely clear distinction between 
the terms mixing and agitation. Gen- 
erally it is considered that mixing is 
the desired result, while agitation is 
the means for bringing it about. In 
any event, both terms connote a thor- 
ough “shuffling” of the particles of 
the mixture, which obviously cannot 
be brought about by orderly and un- 
disturbed flow. 


Motion of Liquid 


Nevertheless, the first requisite in 
mixing is to set the liquid mass in 
motion, thereby producing a certain 
pattern of circulation. It seems logi- 
cal, therefore, to begin with a study 
of the problem of imparting motion 
to liquid bodies confined within sur- 
rounding walls. A simple example of 
such a confined space would be repre- 
sented by a vertical, cylindrical tank 
having a flat bottom. 

If the entire body of liquid con- 
tained in such a tank were to be set 
suddenly in motion, the movement of 
the liquid. would be curvilinear, and 
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the velocity of motion would vary from 
zero at the center, to a maximum at a 
short distance from the tank periph- 
ery. With the liquid once in motion 
the kinetic energy of the mass would 
then gradually diminish as a result of 
surface friction, unless energy were 
supplied continuously. 

Under the assumed conditions, 10 
mixing of consequence would take 
place throughout the main part of the 
liquid body, since there would be little 
or no relative motion between the 
various particles of the liquid (except 
near the tank wall). To accomplish 
mixing it is necessary to create shear 
planes between various liquid layers 
in the vessel. This may be brought 
about by several means, including: 

1. Application of an agitating de- 
vice that will produce multi-directional 
flow. 

2. Use of a vessel of irregular shape. 

3. Use of obstructions to normal 
flow, such as baffles, coils, etc. It 
should be the main objective to create 
the most complex flow pattern pos- 
sible, which will result in the greatest 
possible number of shear planes. be- 
tween the liquid layers. However, the 
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more complex the flow pattern, the 
greater will be the power required to 
create and maintain it at a certain 
velocity; but conversely, the more com- 
plex the flow pattern, the shorter will 
be the time required to accomplish 
the desired mixing. 

The power needed to produce and 
maintain continuous agitation of a 
confined liquid body depends mainly 
on three sorts of factors 1) The 
amount of initial acceleration given 
to the liquid mass; (2) the amount 
of energy loss caused by surface fric- 
tion; and (3 
istics of the material 
analysis of basic conditions points th 
way to a rational determination of 
power requirements. 

\ logical approach to the design of 
mixing equipment should begin with 
the determination of the required 
input, irrespective of the type 
of agitating device that may ultimately 
be employed. The designer may then 
choose the type of mechanical agitator 
which his knowledge and experience 
indicate as most suitable for the par- 
ticular application. Having selected the 
type, he may then determine its physi- 
cal dimensions and speed of operation, 
so that it will consume the requisite 
amount of power. 


the phy sical character- 
[his simple 
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Vessel Specifications 


\ word of caution is necessary. 
There is a tendency to choose vessel 
sizes and shapes without a careful con- 
sideration of all the factors involved— 
including the necessity for agitation. 
This frequently is the cause of low op- 
erating efficiency, and sometimes re- 
sults in unsatisfactory installations. It 
is often taken for granted that the re- 
quired agitation can be accomplished 
somehow, by some as yet undeter- 
mined type of agitating device. Such 
hit-or-miss methods sometimes work 
out, but this may not be the case 
where agitation happens to be the 
controlling factor. 

If a liquid in a vertical, cylindrical 
tank is being agitated in a simple hori- 
zontal flow pattern, its velocity of cir- 
culation will continue to increase until 
the power loss through friction against 
the wetted tank surface equals the 
power input. If then the power loss 
per unit of wetted surface is Hp, and 
the total wetted surface is A sq. ft., 
then the total power input Hp re- 
quired to create and maintain this 
velocity of circulation will be: 


Hp = Hp, X A (1) 


If the liquid is water and the actual 
velocity near the tank periphery is 6 ft. 


per sec., actual measurements show 


i28 











wsbwe @o 


Ft per Sec 





Vp, 


Peripheral Velocity, 





+ + +>+ 


+—+——_+++- 
+--+ + 
+—+—-+ 








6 8 102 20 


nit Power Requirement + Sp. Gr, 


Horsepower 








Fig. 1 


Unit power requirements and peripheral velocities for various viscosities 


and intensities of agitation ranging from mild to violent 
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Fig. 2—Initial and peripheral velocities of the liquid for various viscosities and 
intensities of agitation ranging from mild to violent 


that the power loss through friction 
Hp.. is 0.004 hp. per sq. ft. of wetted 
tank surface, and the total power loss 
Hp, is then 0.004 x A. The area A 
is actually an effective area, varying 
somewhat from the total wetted area 
depending on the shape of the tank. 
For a flat-bottom vertical cylinder, A 
is equal to the wetted area of the walls 
plus 55 percent of the area of the cir- 
cular bottom. 

In order to create this velocity of 
circulation within a reasonable lapse 
of time, the agitator must impart an 
initial velocity V, to the liquid. The 


time required to bring the tank con- 
tents up to full velocity can then be 
determined as: 
T = GX V¢ X sp.gr. X 

().00000391 /Hp (2) 
where T is time in minutes, G is the 
tank content in gallons, sp.gr. is the 
specific gravity of the mixture, V, is 
the velocity through the agitating de- 
vice, ft. per sec., and Hp is the power 
being expended by the agitator. The 
equation is derived from the well 
known expression: Hp = (g.p.m.) 
x (velocity head)/1,718.64, where 
g.p.m. is gal. per min. flow and the 
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clocity head is measured in pounds 
C1 square inch. 

It has been the practice of agitating 
equipment manufacturers and users 
to classify various degrees of agitation 
n simple terms such as mild, medium, 

iolent, or gentle, medium, rapid, etc. 
|‘or water, and in accordance with this 
general practice, a peripheral velocity 
f 6 ft. per sec. corresponds to mild 
igitation, while 7.7 ft. per sec. cor- 
responds to medium agitation, and 9 
ft. per sec. corresponds to violent agi- 
tation. ‘These velocities apply also to 
ther liquids having physical charac 
teristics identical to water, regardless 
f the tank diameter. Vor other liq- 
uids, the velocities will differ, as will 
be shown later. 

In order to create a peripheral liquid 
elocity of V,, the impeller must im- 
part a certain initial velocity V, to a 
quantity of the liquid. This velocity 
must naturally be greater than V,. 
Similar results will always be accom- 
plished with the same power input. 
I herefore, as the velocity V, becomes 
greater (or smaller), the quantity of 
liquid passing through the impeller 
must be reduced (or increased) if con- 
stant results are to be achieved. The 
time required to bring a given quantity 
of liquid up to the desired velocity of 
circulation V, is proportional to the 
power input and, in order to arrive at 
1 common basis, it is here assumed 
that the quantity of liquid passing 
through the impeller in time T is 
equal to the total quantity G of liquid 
in the tank. 


t 


Initial Velocity Values 


On the basis of this last assumption 
the resultant values of V,.. for water 
ire 10 ft. per sec. for mild agitation; 
14.13 ft. per sec. for medium agitation; 
ind 17.32 ft. per sec. for violent agita- 
tion. Different values of V, will of 
course be required for liquids of dif- 
ferent physical properties. 

Power requirements for the agita 
tion of a liquid mixture are affected 
by the physical characteristics of the 
mixture. The power varies directly 
with the specific gravity. Viscosity af- 
fects (1) the velocity V, of the liquid 
near the tank wall; (2) the velocity 
\’, imparted to the liquid by the im- 
peller; and (3) the power loss per 
square foot of wetted tank surface 
IIp.. With » the viscosity in centi- 
poises, the following cquations show 
how these factors varv as the viscositv 
ind specific gravity vary from that of 
water. The subscript w denotes water. 


Vo = Vow/p*? (3) 
Vi = View X ull (4) 
Hp.s = Hpwe X uw?” X sp. gr. (5) 
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As before, V, is peripheral velocity 
and V, is velocity imparted by the im- 
peller, both in ft. per sec., while 
Hp, is unit horsepower, that is, power 
consumption per square foot of effec- 
tive wetted surface, and sp. gr. is spe- 
cific gravity. 

[hese equations have been deter- 
mined empirically and are sufficiently 
accurate for practical design purposes. 
Figs. 1 and 2 give the values of V,, V, 
and Hp,/sp. gr. covering the range of 
viscosity from 1 to 100,000 centi- 
poises. Use of the charts will be shown 
later. 


Apparent Viscosity 


Many fluid materials do not possess 
true viscosity and will not flow until 
a definite force is exerted on them. 
‘his characteristic is called plasticity. 
Some materials or mixtures appear to 
have combined viscosity and plasticity 
characteristics. In the case of materials 
that are not truly viscous, the flow 
characteristics at certain shear veloci- 
ties are referred to as consistency or 
apparent viscosity. When such mate- 
rials are being agitated or mixed, it is 
necessary to know their apparent vis- 
cosities under the assumed operating 
conditions before a reasonably accurate 
determination of power requirements 
can be made. 

Another important point should also 
be noted. Since the power input is 
controlled by friction loss, it is propor- 
tional to the total wetted surface of 
the tank, and not to the quantity of 
liquid contained therein. As an exam- 
ple, 50 gal. of a light liquid might be 
agitated in a barrel with the use of a 
i-hp. portable agitator, while a 4,200,- 
000-gal. gasoline blending tank is 
usually provided with four 25-hp. side- 
entering agitators, totaling 100 hp. 
Mixing time for the 50-gal. barrel 
might be less than 2 min. For the 
4,200,000-gal. tank it would be about 
2 hr. If the large tank were powered 
in proportion to 4 hp. for every 50 gal. 
of its contents, it would require 10,500 
hp. and the mixing job should then be 
accomplished theoretically in less than 
2 min. 

We now have sufficient information 
for the calculation of both power re- 
quirements and the time to reach the 
desired peripheral velocity in the case 
of the simpler mixing jobs. As an ex- 
unple, if a tank 6 ft. in diameter by 
7 ft. high is filled within 44 in. of its 
top with 1,400 gal. of a liquid having 
a true viscosity of 20 centipoises, and a 
specific gravity of 1.2, what will be 
the power required for medium agi- 
tation, and the time to reach the de- 
sired circulating speed? 











The effective total wetted surface of 
the tank will be (6 xX = X 6.42) + 
(9 x = x 0.55) = 18.85 x 6.42 + 
28.27 « 0.55 = 140.34 sq. ft. From 
Fig. | the unit power requirement 
would be Hp,. = 0.008 hp. if the 
liquid were water, but for a liquid of 
20 centipoises and 1.2 sp gr. it is 
0.0154 hp. x 1.2 sp. gr. or 0.0185 hp. 
per sq. ft. of wetted surface. This can 
also be determined by calculation from 
Eq. (5) as 0.008 x 20°" x 12 = 
0.0185 hp. per sq. ft. The total power 
requirement is then 140.34 x 0.0185 

2.59 hp. 

We can now calculate the peripheral 
velocity and the velocity through the 
impeller. Fig. 2 shows that V, would 
be 7.7 ft. per sec. if the liquid were 
water, but will be 3.14 ft. per sec. for 
a liquid of 20 centipoises. By calcula- 
tion we get the same result from Eq. 
(3); here V, = 7.7/20°* = 3.14 ft. 
per sec. for a liquid of 20 centipoises. 
Similarily, from Fig. 2, V,* would be 
200 if the liquid were water, but is 
386 (ft./sec.)* for 20 centipoises. B 
calculation from Eq. (4) V.* = (14.1 
< 20°")? = 386, whence V, = 19.64 
ft. per sec. 

I'inally, to determine the time T 
required to set the liquid in full mo- 
tion, we use Eq. (2). Here T will be 
(1,400 x 386 x 1.2 « 0.00000391)/ 
2.59 = 0.98 min. 


Effect of Coils 


If the same tank were provided with 
horizontal heating or cooling coils, lo- 
cated near the inside surface of the 
tank wall, and representing 50 sq. ft. 
of total effective surface, and if the 
same liquid velocity V, = 3.14 ft. per 
sec. were to be maintained, then the 
tank wetted surface would be equal to 
50 sq. ft. more than shown above, or 
190.34 sq. ft., and the power required 
would be 190.34 x 0.0185 = 3.52 hp. 
Now T would be (1,400 x 386 x 1.2 
< 0.00000391) /3.52 = 0.721 min. 

This procedure is applicable to most 
types of agitators, irrespective of the 
actual velocity V, imparted to the liq- 
uid by the agitator. If a tank is pro- 
vided with vertical baffles, this will 
change the horizontal circulation of 
the liquid to a vertical pattern, with 
addition of eddy currents, and the mix- 
ing effect will be speeded up, even 
though the general velocity of circula- 
tion will be reduced. This is not true, 
however, in the case of paddles operat- 
ing at a constant velocity. The reduc- 
tion of the horizontal velocity of the 
liquid increases the paddle resistance 
so that approximately 1.5 times as 
much power is required to operate the 

(Continued on page 136) 











Good Old Depreciation 


W. 1. MeNEILL 





Vice President and Controller, General Aniline and Film Corp., New York, N. Y. 


HEMICAL industry is particularly 
( alert to discussions in current 

publications over what to do 
accounting-wise about replacement of 
buildings, machinery and equipment 
at very materially increased costs. The 
reason for concern by members of the 
industry is the very significant part that 
the rate of depreciation of ——ae 
machinery and equipment plays in the 
total cost of many chemicals. 

Looking back to 1939 and = 
years, it is safe to say that building 
costs on an average are more than 
double what they were at that time. 
While individual items of equipment 
may cost more than twice what they 
did in 1939, it is perhaps safe to say 
that chemical equipment on an aver- 
age may have increased 50 to 80 per- 
cent. The exact increase is not impor- 
tant to the point of this article. fe is 
enough to indicate that a material in 
crease has taken place. 

Cost of buildings, machinery and 
equipme::' finds its way into product 
costs through what I have chosen to 
call “good old depreciation.” This 
article does not discuss the relative 
merits of such methods of depreciation 
as Straight-line or declining-balance. 
For simplicity, however, the straight- 
line method will be used for discus- 
sion purposes. 

The problem. facing the chemical 
industry may be illustrated by a simple 
example. Assuiue that a given piece 
of machinery cost $100 in 1939. Its 
useful life was estimated to be ten 
years. It will, therefore, presumably be 
worn out by 1949 and need to be re- 
placed. For the purpose of discussion, 
assume that it will cost $200 to replace 
this machine. 

Under the straight-line method of 
depreciation, the $10 per year will be 
charged to manufacturing costs. By 
1949 there will have been accumu- 
lated a reserve of $100 to be used for 
replacing the piece of equipment 
which will then cost $200. 

Chemical and other industrial con- 
cerns are asking themselves: What 


accounting technique best expresses 
the facts of the problem, and what 
will insure having enough funds to pay 
$200 for the piece of equipment in 
question in 1949? 
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based on reserving $10 each year of use- 

ful life. ACD shows effect of accelerated 

depreciat‘on at the end of the sixth year 

to a rate of $35 to provide for a replace- 
ment cost of $200. 


Some think depreciation should be 
accelerated and current profits charged 
so that there will be reserves of as near 
to $200 as possible by 1949. (See 
graph.) Others think depreciation 
should be continued for the case in 
question at $10 per year and the man 
agement, in planning for the future, 
should estimate future needs for cash 
for replacement of equipment—along 
with all other needs—and, if neces- 
sary, appropriate a certain amount of 
surplus or earnings to cover the added 
cash requirements. This latter method 
is more realistic. 

Consideration of this problem can 
not proceed without reviewing one’s 
basic philosophy of accounting. Is not 
the role of accounting in any business 
to show the historical facts for any 
period as they actually exist or happen? 
It is one thing to show the facts of a 
business as they happen, and quite 
another to interpret those facts in the 
light of any problem to be faced in 
the future. One of the basic rules of 
mathematics is always to keep the 
basis in which the problem is expressed 
the same throughout the calculation 
If one adopts the accounting philoso 
phy of showing the facts as they exist, 
10w can one mix future or anticipated 
costs with current earnings and keep 
the mathematical basis the same? Ac- 
counting should not be made a tool 
for expediency or gambling with future 
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possibilities insofar as expressing cur 
rent earnings are concerned. 

Stockholders who invest their money 
in a business are entitled to see earn- 
ings recorded on as factual a basis as 
possible. If current earnings are high 
because the assets of a business were 
purchased at a time when costs were 
low, then let the facts be recorded as 
they exist. If an interpretation of the 
facts indicate, that some of the earn- 
ings should be set aside, or appropri 
ated from surplus, for increased costs 
of assets of any kind to be acquired in 
the future, then conservative judg- 
ment will so dictate. 

Some of the harmful effects of a 
policy of adopting a changing or a 
mixed basis for accounting are: 

1. When more than one basis is 
used for any given — you never 
know what your figures really repre- 
sent. 

2. Unrealistic depreciation gives in- 
vestors an incorrect picture of the his- 
torical earning power of the company. 

3. Annual depreciation, which is 
greater than that necessary to build the 
full cost reserve within the actual use- 
ful life of property, results in fully de- 
preciated property long before its use- 
ful life is ended. This is not realistic 
for cost purposes. Also, if, in 1949, you 
only have to pay $175, you are over- 
reserved. (See graph.) 

4. Manipulation of the facts of a 
business for the purpose of expediency 
may not always produce beneficial re 
sults. For instance, if, in the prewar 
years, a concern took as much depre- 
ciation as it could for tax purposes 
‘Let me say, 10 percent.) when the 
actual rate was nearer 5 percent, it 
found itself with fully depreciated as- 
sets in high-tax years. 

More intelligent judgment can be 
made on the financial needs of any 
business by having a true accounting 
record of depreciation than by show- 
ing current earnings on a distorted 
basis. Financing needs of a business 
can never be changed by bookkeeping 
methods, hence, if a company presents 
its historical facts on a constant basis 
which everyone understands, then pos- 
sibility for proper interpretation of 
the facts in terms of future needs is 
much more certain. 

















Vannevar Bush, chairman, National George W. Merck accepted the Chemi- Dr. H. C. Hinshaw of Mayo Clinic 
Defense Research and Development cal Engineering award for his company’s reported that streptomycin holds great- 
Board, applauded pharmaceutical industry teamwork in science and technology est promise in fighting tuberculosis 


As Merck Received Ch.E. Award 


me 


Here are the speakers and others who participated 
in the ceremonies as Merck & Co., Inc., re- 
ceived the eighth biennial Award for Chem- 
ical Engineering Achievement for its large 
scale development of streptomycin. The banquet 
in New York (see Chem. Eng., Dec. 1947, pp 
110-111) brought together almost a_ thousand 


representatives of the industry and profession 





Award Committee chairman Alfred H. White presented 
George W. Merck with bronze plaque symbolizing Award 





Representing Merck engineering, production, management and research, and the Award Committee: left w right, B. M. 
Reynolds, R. P. Lukens, G. W. Merck and R. T. Major of Merck; A. H. White and S. D. Kirkpatrick of the Award Committee 
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EDITORIAL VIEWPOINTS 





YOUR CHEMENTATOR 


Many of our readers, we suspect, may never have heard of 
“The Chementator.” Yet for ten or so years that brave 
little publication, issued at infrequent and unpredictable 
intervals by our Business Department, has carried news 
about Chemical Engineering (and its predecessor, “Chem 
& Met’’) to several thousand friends and members of our 
publishing family. It was and will continue to be our 
House Organ. 

But now, the name takes on a new significance. It 
becomes, in effect, “You: Chementator.” Beginning with 
this issue, the editorial department we have previously 
called “Watching Washington” will be replaced by a 
broader commentary on all the news of the chemical 
engineering world. It will be written in terser, faster 
reading style, for its purpose will be to inform you 
quickly, and, we hope, accurately, on significant develop- 
ments and trends not only in the Nation’s Capital, but 
elsewhere in the plants, laboratories, and meeting places 
of the process industries. Don’t expect perfection imme 
diately, but you have our pledge and promise that we will 
serve you in improving fashion as we draw more fully on 
the widespread resources of this magazine and its pub- 
lishing organization. You can help with comment and 
criticism. Remember, it’s your “Chementator.” 


BIG BUT NECESSSARY 


SHORTLY every manufacturing industry in the United 
States will receive certain privileged communications from 
the United States Census Bureau. For the first time since 
1940 all industries are being asked for production data. 
The general and special schedules this year are big and 
cumbersome, perhaps confusing at the start, but please 
remember that there is a big and complicated job to be 
done. You can help yourself as well as your industry 
by seeing, first, that the census questionnaires get into the 
right hands, second, that they are studied carefully and 
filled out as completely and accurately as possible, and, 
finally, that they are returned promptly so that there 
may be early release of the desired totals for the chemical 
process industries. 


BLUE-BITS LATE BOSS 


For almost twenty-five years Dr. Stephen Miall bright- 
ened the lives and sharpened the intellects of thousands 
of readers of Chemistry & Industry in all the reaches of 
our widely flung science and industry. “Blue Bits,” as this 
slightly anemic journal is affectionately called by most 
Englishmen, hasn’t been quite the same since our warm 
friend Jones succeeded to the editorship in 1945. Obvi 
ously, it couldn’t be for there is no second Miall. Stephen’s 
whimsical, kindly cynicisms, his great erudition and 
broad reading, his contagious enthusiasm for people and 
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places, his love of life and good living—these are the 
things we shall never forget. Like his American contem- 
porary, the late Ellwood Hendrick, whom he resembled 
least in appearance and most in his works, Dr. Miall came 
from outside the chemical profession to love and to 
lead it—and eventually to leave it much the better for 
having passed our way. 


A NO-RISK BUSINESS 

Unper normal circumstances farming is a business fraught 
with many hazards. For at least twenty vears Congress has 
tried to eliminate or offset even the unavoidable risks. 
Sometimes it seems as though they were trying to fix it 
so that even the most stupid and lazy could make good 
profits, bungling along with poor farming methods. 

No other division of human activity is more important 
to all of us than the growing of crops and the development 
of herds and flocks from which the whole population may 
be fed and clothed. But no legislative body should under- 
take to make such activity a completely no-risk business. 
To do so destroys incentive to improve and places burdens 
on the consumer of farm products beyond his ability 
to pay. 

Lately we have discovered that even the more conserva 
tive executives in the Department of Agriculture are 
arguing for further reduction of risks for the farmer. We 
ire certain that these arguments originate primarily in a 
desire to have the present Administration return to power 
for another four years after next November’s election. 

lhe danger is that these zealous spokesmen for agri- 
culture will make the issue appear to be a controversy 
between farmers and city dwellers. We do not like that 
thought. We believe that the farmers will not like it 
either for it is bad politics. There is a mutuality of interest 
between producers and consumers which should not be 
forgotten even in this year of a presidential election. 


SYNTHETIC FUELS 


SEVERAL years ago when the government started its 
program of synthetic liquid-fuel research and development, 
it looked as though private industry might not be able to 
conduct these investigations and build the necessary dem- 
onstration plants. Now that situation is changed. 
Industry has demonstrated that it is now in a position 
to do most of the commercial-scale development work 
needed on new synthetic liquid-fuel processes. We 
believe that industry will do this promptly and adequately. 
We suggest, therefore, that the Bureau of Mines intensify 
its fundamental studies in science and in small pilot-scale 
engineering. We do not think that it is necessary for the 
government to provide huge continuing appropriations 
for commercial scale plant “demonstrations” hitherto 
authorized. The same amount of money spread over a 
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longer period on fundamental work will do more good; 
and incidentally it will redound much more to the credit 
of the Bureau of Mines. 


FUEL SCARCITY 

Few areas in the United States will escape serious fuel 
shortages this winter. Never before has fuel demand been 
so great with postwar increases so far outrunning facilities 
for supply. 

A new form of inter-fuel competition has developed. 
This is the supply of huge quantities of natural gas piped 
over long distances to reach urban and industrial areas 
hitherto without the benefit of that highly advantageous 
source of energy. By this time next year, new pipelines 
already authorized will be bringing in additional natural 
gas daily that is equivalent to 300,000 tons of bituminous 
coal. It is not surprising, therefore, that the railroads, the 
coal mine owners and unions have been seriously worried 
by this interstate movement of gas. 

But the rush to gas and oil seems to have become a 
stampede. The obvious advantages of fluid fuels have 
obscured the potential hazard in depending too greatly 
on these energy sources. Interruption in tanker and pipe 
line movement of petroleum, together with possible diff 
culty in gas pipeline operations combine as a threat 
against promiscuous, lightly considered adoption of these 
new energy supplies. 

One big factor which chemical engineers must face 
immediately is that of standby fuel sources. In some 
cases gas producers, in other cases propane and butane 
reserves, will serve. But a balanced energy supply so 
scheduled as to meet any feasible combination of local 
circumstances is a vital part of good chemical enginecring 
planning. One plant shutdown may cost much more than 
a precautionary and proper investment now for an emer 
gency fuel supply. Because it may be too late to do much 
for this winter should not prevent an immediate start on 
studies and preparations for correction before the fall 
of 1948. 


COMPETING WITH ITS CUSTOMERS 


None of us likes to add credence to the popular fallacy 
that prewar Germany excelled in every branch of the 
chemical industries. But the other day the executive vice 
president of a typically American company told us that 
our manufacturers have much to learn from the relations 
that once existed between German industries and their 
universities. 

In contrast with the aggressive and often competitive 
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research foundations operated by some of our institutions, 
the German schools maintained more intimate personal 
and professional relations with their industries. Leading 
scientists from the various companies were pleased and 
honored to serve on the faculties of nearby universities. 
Professors and graduate students were encouraged to seck 
industrial connections, to work on fundamental and 
long-range problems of industry. In all this there was an 
ethical but confidential relationship that does not exist 
in this country. 

Through its trade association, or equivalent, the Ger- 
man chemical industry maintained three groups or foun 
dations of quite a different type to help in the advance of 
science and its application. The Justus Liebig Co. was 
concerned with the furthering of chemical teaching, the 
\dolf Bayer Co. promoted the development of chemical 
literature, and through the Emil Fischer Co., the various 
companies helped to finance fundamental research in the 
Kaiser Wilhelm Institute of Chemistry. 

Here in the United States our laws and customs, and 
the competitive character of our industries, make it 
impossible to carry out many of these joint undertakings. 
3ut before we go too far in governmental subsidies of 
research in our educational institutions, it would be well 
for the leaders of chemical industry to promote a better 
understanding of common objectives concerning its rela 
tions with educational institutions. Basically, there is no 
rcason why a university should compete with the industry 
for which it is training future employees. Likewise, there 
is no reason for industry to withhold cooperation from a 
neighboring institution that has proved itself worthy of 
confidence and support. 


PROFESSIONAL RECOGNITION 


Wuen the Inter-Professions Conference on Education 
for Professional Responsibility meets at Buck Hill Falls, 
Pa., in April, engineering will take its rightful place along- 
side of law, medicine, religion and business. Three engi 
neering educators—Presidents Doherty and Rogers of 
Carnegie Tech and Brooklyn Polytechnic, with Dean 
Thomas K. Sherwood of M.I.T.—will join leaders from 
the other professions to discuss war-created problems of 
professional education that all have in common. From this 
sharing of the different experiences of the several pro 
fessions should come further opportunities for mutual 
assistance in meeting the needs of our times. The Car 
negie Corporation and its Foundation for the Advance 
ment of Teaching are to be commended for foresight and 
leadership in initiating what should prove a continuing 
program. 


Chemical Engineering—Number 1 


hemical E eering, with which is incorporated Sauveur. In January 1910 the title was changed the McGraw-Hill Publishing Company and 

emical & Metallurgical Enginecring, is the to Metallurgical & Chemical Engineering, and Sidney D. Kirkpatrick was Senskunel editor. 

cessor to Met aturgecal & Chemical Engineer- semi-monthly publication was begun Sept. 1, The present editorial staff of the magazine 
which in turn was a_ consolidation of 1915. On July 1. 1918, the title was changed 


ctrochemical & Metallurgical Industry and to Chemical & Metallurgical Engineering and 
weekly publication was begun Oct. 1, 1919. 
Monthly publication was am gs | in March 1925 

In August 1946 the words ‘ 
were dropped from the main title to bring its 
name more in keeping with the editorial content. 

Dr. E. F. Roeber was editor of the paper from 
the time it was founded until his death Oct. 17, 
lustry. In July 1906 the consolidation was madc 1917. After a brief interim he was succeeded by 
with Iron & Steel Magazine which had been 
founded eight years previously by Dr. Albert Mr. Parmelee assumed other responsibilities in 


Iron & Steel Magazine, effected in July 1906. 
The magazine was originally founded as 
lectrochemical Industry, in September 1902, 

and was published monthly under the editorial 

Roeber. It continued 

under that title until January 1905 when it was 

hanged to Electrochemical & Metallurgical In 


H. C. Parmelee 











CHEMICAL ENGINEERING ¢ JANUARY 1948 ¢ 





Ten years later, Nov. 1, 1928, 


co eee, in addition to Mr. Kirkpatrick: James 
ee, managing editor; H. M. Batters, market 
editor T. R. Olive, associate editor; L. B. Pope, 
. W. Porter, E. C. Fetter, R. F. Warren and 
r A. O'Connor, assistant editors. Editorial re- 
gional representatives are: J. R. Callaham and 
. F. Cosgrave, San Francisco; J. V. Hightewer, 
louston; R. S. McBride, Washington; :. 
Stateler, Chicago; and Earle Mauldin, Atlanta. 
{All tights to above magazine titles are re 
served by McGraw-Hill Publishing Company, 
330 West 42nd St., New York, N. Y.] 


& Metallurgical” 
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Heat Transfer Symposium 


var transfer, a factor of prime 
importance in nuclear energy 
development, was the subject 


of a week-long symposium held De- 
cember 8-13 at Oak Ridge, Tenn., un- 
der the sponsorship of the Nuclear En- 
ergy Powered Aircraft Division of 
l‘airchild Engine and Airplane Corp. 
['wenty-eight speakers from industry 
ind the universities presented papers 
on aspects of convection, conduction, 
radiation, boiling, condensation, math- 
ematical and analog methods, and 
materials of construction. 

General T. A. Sims, general mana- 
ger of NEPA; Gordon Simmons, tech- 
nical director of NEPA; and W. P. 
Miller, executive, Atomic Energy 
Commission, welcomed the group of 
ipproximately 400 engineers who at- 
termed the meeting. J. Carlton Ward, 
president of Fairchild, gave a short 
iddress on the major importance of 
heat transfer. 


Theory and Data 


Papers described theory and pre- 
sented experimental data for a wide 
variety of cases. Hunter Rouse, Uni- 
versity of Iowa, showed that use of 
continuous lines of gasoline burners at 
ground level to study heat require- 
ments as a function of burner location 
and cross-wind velocity yielded results 
which are considered applicable to all 
similar problems of gravitational diffu- 
sion from a boundary source. From 
experimental work at Massachusetts 
Institute of Technology, J. H. Keenan 
related the friction and heat transfer 
factors to the development of the 
boundary layer for subsonic and super- 
sonic compressible flow. A. H. Sha- 
piro, MIT, presented a one-dimen- 
sional analvsis for flow without shocks, 
taking into account the simultaneous 
effects of area change, wall friction, 
heat exchange, chemical reaction, 
change of phase, and changes in 
molecular weight and also in specific 
heat. 

Methods were presented by H. C. 
Hottel, MIT, for determining temper- 
ature distribution in enclosures con- 
taining specified heat sources and 
sinks, with modifications introduced 
hy superimposed gas convection. In 
his paper on high densities of heat 
flux, W. H. McAdams, MIT, showed 
that peak density of heat flux can be 
increased by (1) use of subcooled 


Reported to Chemical Engineering by 
W. B. Harrison and R. M. Boarts, Clinton 
Laboratories, Oak R dge, Tenr 


liquid, (2) increase of velocity past 
the heat transfer surface, and (3) use 
of the most favorable pressure. Basic 
heat transfer equations and limitations 
of these equations were presented by 
Herman J. Stoever, Iowa State College. 
In a paper on the effect of vapor 
velocity on condensation inside tubes, 
\. P. Colburn, University of Dela- 
ware, showed that a new treatment 
of condensate turbulence resulted in 
a relatively simple relation for deter- 
mining the heat transfer coefficient. 

Presenting a paper on heat transfer 
rates to flowing granular solids, R. L. 
Pigford, University of Delaware, 
showed that existing heat transfer 
equations for rod-like flow of fluids 
correlated experimental data for the 
case of constant tube-wall tempera- 
ture, if the thermal conductivity of 
a stationary bed of granular solid was 
used to evaluate the Graetz modulus. 
A heat balance equation was presented 
by R. H. Wilhelm, Princeton Univer- 
sity. F. W. Bubb, Washington Uni- 
versity of St. Louis, explained the 
theory of direct current networks for 
solving heat flow problems. 

M. F. Valerino, National Advisory 
Committee for Aeronautics, developed 
equations for compressible flow of a 
gas stream for three different cases. A 
eae on heat transfer to boiling 
iquids at saturation temperature was 
presented by Charles F. Bonilla, Johns 
Hopkins University. Special labora- 
tory apparatus for measuring rapidly 
fluctuating temperatures in_ solid 
bodies and gas streams was described 
by G. A. Hawkins, Purdue University. 
In a paper by Byron E. Short, Uni- 
versity of Texas, data of investigations 
in fluid mechanics were used to cal- 
culate pressure losses in heat ex- 
changers having various baffle types, 
tube sizes and spacings. 

Describing recent work on finned 
tubes at the University of Michigan, 
Donald L. Katz presented data for the 
following cases: (1) air flowing across 
single tubes and tube banks; (2) 
liquids and gases flowing in an an- 
nulus outside a finned tube; (3) con- 
densation outside a single spiral finned 
tube, outside of six tubes in a vertical 
row, and in a commercial refrigerant 
condenser; (4) boiling of liquids out- 
side finned tubes. In a paper entitled, 
“Exploding a Heat Transfer Myth,” 
Benjamin Miller, consulting engineer, 
traced the film theory of thermal re- 
sistance up to the present time. 

J. W. Freeman, University of 
Michigan, presented information on 


types, <a properties, and pos 
sible applications of heat-resisting ma 
terials now in the research stage. 

In a paper on heat transfer to oils 
in tubular exchangers, O. P. Bergelin, 
University of Delaware, presented data 
on the effects of tube ory nee 


viscosity, and leakage around the tube 
bundle. R. L. Scorah, University of 
Missouri, showed a motion picture on 
boiling water with a heated wire, along 
with his presentation of other data on 
the effects of pressure change and 
nature of metal surface. Heat trans 
fer investigations in a recirculating 
atmosphere furnace were described by 
C. A. Siebert, University of Michigan. 
Fundamental heat transfer considera- 
tions were presented by L. M. K. 
Boelter, University of California, with 
reference to two cases in particular: 
(1) combined forced viscous and free 
convective flow; (2) entrance effects 
for flow through tubes. 


Calculations 


In a paper on prediction of recov- 
ery factors, Howard W. Emmons, 
Harvard University, presented a sim- 
ple expression for laminar flow of a 
constant velocity free stream. In cases 
which are too complicated for formal 
solution of the differential equation 
for heat conduction with transient 
conditions, G. M. Dusenberre, Uni- 
versity of Delaware, showed that, mak- 
ing certain assumptions, numerical 
siattene can be found by means of 
the finite-difference equation. S. M. 
Marco, Ohio State University, de- 
veloped expressions for computing the 
net interchange of heat between a 
body and its surroundings when heat 
is transferred by radiation alone. In 
a paper presented by L. M. K. Boel- 
ter for R. C. Martinelli, General Elec- 
tric Co., heat transfer to’ molten 
metals was examined. 

Radiant heating of thick objects 
possessing low thermal conductivities 
was the subject of a paper by Harold 
J. Garber, University of Tennessee. 
Operating and design data were in- 
cluded in a paper by K. W. Coons, 
University of Alabama, on the “spiral” 
and contact types of heat exchangers. 
Townsend Tinker, Ross Heater and 
Manufacturing Co., presented fluid 
flow patterns and a new method for 
evaluating mass flow rate on the shell 
side of a segmentally baffled shell and 
tube heat exchanger. 

It is expected that a transcription 
of the proceedings will be available m 
the near future. Further information 
may be obtained from S. Turkel or 
Don Cowen, NEPA Division, Fair- 
child Engine and Airplane Cosp., Oak 
Ridge, Tenn. 
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THE PLANT NOTEBOOK 


Theodore KH. Olive, xSSOCiate EDITOR 





$50 CASH 


Until further notice the editors of Chemi- 
cal Engineering will award $50 cash each 
month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 
The winner each month will be announced 
in the issue of the next month: e.g., the 
January winner will be announced in Feb- 
ruary and his article published in March. 
Judges will be the editors of Chemical 
Engineering. Non-winning articles sub- 
mitted for this contest will be published 
if acceptable, in that case being paid for 
at applicable space rates. 

Any reader of Chemical Engineering, 
other than a McGraw-Hill employee, may 
submit as many entries for this contest as 





DECEMBER WINNER 


A $50 prize will be issued to 
J. F. SCHNACKY 


Chemical Engineer, Buflovak Equipment 
Division of Blaw-Knox Co. 
Buffalo, N. Y. 


For an article showing how to save 
both cooling water and condenser 
area in recovering steam distilled 
solvents, which has been judged the 
winner of our December contest. 


This article will appear in our 
February issue. Watch for it! 











November Contest Prize Winner 


AIR LIFT AGITATOR FOR VARYING TANK LEVELS 
AND COARSE, HEAVY SLURRIES 


H. W. HEISER 
Research & Development Dept., Aluminum Ore Co. 
East Sc. Louis, Ii. 


EVERAL years ago I devised a modi- 
fied air lift which was simple but 
nevertheless very useful and effective in 
1 difficult agitating problem. It was 
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Slotted air lift for variable level 


necessary to maintain a suspension of 
a heavy slurry of rather coarse grains 
of material in water. More difficult, it 
was essential that the tank contents be 
kept well mixed regardless of wide 
variations in level. This non-uniform 
level resulted from variations in the 
volume charged to the tank at different 
times, as well as differences in level 
when a portion of the charge was re- 
moved. 

In order to make the air lift func- 
tion at any level the tube casing was 
slotted as the sketch indicates. The 
number and size of the slots was suf- 
ficient to permit the lifted slurry to 
leave the tube near the level of the 
slurry, thus effecting good agitation. 


PRESSURE CONVERSION CHART 
FOR MOLDING OPERATIONS 


EDWARD H. TEN EYCK, JR 
Pearl River, N. Y. 


I" MOLDING operations, such as are 
encountered in the rubber and plas- 
tics fields, it is frequently necessary to 
convert the ram or fluid pressure of 
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PRIZE FOR A GOOD IDEA! 


he wishes. Acceptable material must be 
previously unpublished and should be 
short, preferably not over 300 words, but 
illustrated if possible. Neither finished 
drawings nor polished writing are neces- 
sary, since only appropriateness, novelty 
and usefulness of the ideas presented are 
considered. 

Articles may deal with any sort of plant 
or production “kink” or shortcut that will 
be of interest to chemical engineers in the 
process industries. In addition novel 
means of presenting useful data, as well 
as new cost-cutting ideas, are acceptable. 
Address Plant Notebook Editor, Chemical 
Engineering, 330 West 42nd St., New 
York 18, N. Y. 

















Chart for mold pressure calculations 


the press into the pressure applied to 
the molded piece. The usual method 
is to multiply the gage pressare by the 
ratio of the mold and ram areas. This 
converted pressure is more easily de- 
termined with an alignment chart and 
the accuracy of the method is certainly 
within the accuracy of the pressure 
gages usually employed. 

An example will demonstrate the 
use and convenience of the chart. 
What is the fluid pressure required in 
a press with a 10-in. diameter ram, to 
give a pressure of 5,000 psi. on a 
molded piece having an area of 14 
sq. in.? By calculation P x = x 10°/4 
= 5,000 x 14 and P = 5,000 x 


135 





892 psi. From the chart 
4 2 ps ‘i 

\ mental calculation for the loca 
tion of the decimal point must be 
made as the right scale is one-tenth of 
the left scale. As with a slide rule, 
the pressures on the chart can be any 
multiple of 10 

It must be remembered that the 
chart shown can only be used with 
ram diameters of 10 in. For other ram 
sizes, additional charts must be drawn 


This is readily accomplished by refer 
rng to any text on alignment charts 
or to Perr handbook. If it is de- 


sired, the mold pressure can be found 
from th« 
chart in revers¢ 

Once it is constructed, this simpl« 
“Z.” type chart saves a great deal of 
time in making mold or fluid pressure 


conversions. 


fluid pressure by using the 


AUTOMATIC DETECTOR FOR 
DENSITY CHANGES 


A. Y. TABANI 
University of Wisconsin 
Madison, Wis. 


y CERTAIN Constant density processes 
it is desirable to know quicliy when 
changes in density of the process ma- 
terial take place. A simple way to de- 
tect such changes is to use a spring 
balanced “displacer” coupled to some 


form of indicating or alarm device. 
One arrangement is indicated in the 


sketch. A heavy ball—of glass, for ex- 
ample—is immersed in the process 
liquid, suspended by a neck from a 
sensitive spring. It is a good idea to 
guide the neck rather carefully to 
eliminate at the tendency to wobble. 
Ihe smaller the diameter of the neck, 
of course, the greater will be the 
change in level of the displacer with 
density changes. If desired the spring 
can be calibrated against solutions of 
known density and a scale provided as 
shown 

l'o give a simple indication when a 
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Indicator for density variations 
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change in density is taking place the 
arrangement of the sketch can be 
used. employing a bar magnet carned 
by the neck, riding in a coil in series 
with a galvanometer or sensitive milli- 
voltmeter. When a change is taking 
place a voltage will be produced in the 
coil, the magnitude of which depends 
on the speed of change. If desired a 
sensitive relay can be substituted for 
the galvanometer to ring an alarm. Or 
i split coil can be used instead of the 
imple coil indicated, and connected 
into two arms of an induction balance 
bridge) im which case the galvanom- 
cter indication will be a measure of 
density, rather than rate of change. 


TO FIND RADIUS 
OF A TANK 


HOW 


PAUL C. ZIEMKE 
Oak Ridge, Tenn. 


I I IS OF 1EN necessary for pipe fitters, 
electricians and other mechanics 
to lay out proper bends in pipe or 
tubing to fit the curvature of existing 
cylindrical equipment such as tanks, 
boilers, etc. With a simple geometric 





MIXING PROBLEMS 
(Continued from page 129) 





paddles at the samc speed. In the case 
of horizontal, square or rectangular 
tanks, the speed of circulation is re- 
duced as compared with a vertical 
cylinder, the pattern of circulation be- 
comes more complicated, and eddy 
currents are created. All this increases 
the mixing efficiency, so long as the 
liquid velocity is not allowed to drop 
too low in any part of the vessel. It 
is therefore advisable to consider 
medium agitation as a minimum re- 
quirement in such cases. 

Up to this point we have consid- 
ered only the time to bring the liquid 
to its final velocity, but not the time 
to complete mixing. Mixing time is a 
function of the degree of agitation, 
the pattern of circulation and, of 
course, the physical characteristics of 
the materials involved. The time T 
required to bring the liquid body up 
to circulation velocity represents a 
convenient basis for determination of 
the mixing time T,. If the materials 
to be mixed are readily miscible liq- 
uids, the minimum time required to 
accomplish thorough mixing will vary 
from 3T to 6T, depending on -" 
general pattern of circulation. In 
vertical tank of normal ciaintliate 
and with a simple circular pattern of 























How to find an unknown radius 


trick that is unknown to most people 
1 good deal of time can be saved in 
finding the unknown radius. As the 
sketch indicates, select any length of 
irc of the tank and measure its height 
and the length of the chord of one-half 
the arc. ‘Then, if the chord of half the 
arc is C and the height is A, R= 
C*/2A. Vor example, if the chord of 
the are is 72 in., the height is 16 in. 
and the length of the chord of half the 


arc is 40, R = = 40°72 x 16 = 50 in. 
eee —— 
circulation, T,,, 61: in a similar tank 


provided with the proper vertical baf 
fles to create a complex pattern of cir- 
culation, T,, = 37. 

In mixing finely divided solids with 
liquids the same conditions will pre- 
vail, except in the case of heavy solids 
that tend to settle rapidly. Then the 
circulation velocity must be of suff- 
cient magnitude to keep the solids in 
suispension. When solids are to be dis- 
solved, the time factor depends, of 
course, largely on the dissolving rate. 
In the case of a chemical reaction be- 
tween components of the mixture, the 
rate of reaction may be the controlling 
factor. 

Using the methods outlined in this 
article, any engineer familiar in gen- 
eral with the application of mixing 
equipment can determine rationally 
the power requirements and the time 
necessary to accomplish any particular 
fluid mixing process. However, decid- 
ing on the type of equipment and its 
— dimensions and operating ve- 
ocity for a given mixing job is quite 
another matter. 

\s discussed here, most types of 
agitators do very little mixing per se, 
but accomplish mixing through setting 
the materials to be mixed th motion 
and providing agitation Sova one 
of the means mentioned. The problem 
of reducing mixing time in any spe- 
cific application depends largely on 
ability to increase the actual amount 
of mixing accomplished by the agitator. 
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IN MAY of 1940, stream flow at Bayou Des Cannes near 
Eunice, La., was 14 cfs. according to the automatic stage 
recorder installed by USGS in the concrete stilling well 





supply. 


IN AUGUST, stream flow was 7,500 cfs. 
industrial location or expansion often hinges upon water 
Adequate records and knowledge save financial loss 


Decision as to 


WATER SUPPLY 


W ater supply in adequate quantity of suitable quality is 





REPORT 


establishment bas peculiar needs or peculiar problems which require individual 


important to more units of process industry than any other 


single material or service. 


Despite its importance, water 


supply is a commonly neglected factor in many establishments. 


More and more this neglect is becoming serious. This report 


is intended to summarize some of the factors influencing 


quantity and quality of water supply as related to the needs 


or desires of the process industries. It is in no sense a sub- 


stitute for investigation or planning. 


It cannot be. Each 


analysis or correction; careful study and dependable planning, case by case. 


ATER needs of each individual 
W establishment,es pecially 
those which are large and 


complex, are often made up of several 
quite distinct requirements. Process 
water, process cooling water, water as 
a conveyor, boiler water, power plant 
‘ondensing water, and other needs are 
too often separately considered. Each 
must be individually studied, but the 
composite is not merely the sum of the 
several items. The plant engineer who 
so treats his water problem is more 
often than not wasteful or even grossly 
extravagant. 

The first step toward solving the 
water problems of present and pro- 
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spective operation is taken by individ- 
ual analysis of each water-using or 
water-consuming step in the entire 
enterprise. It is generally profitable to 
make a re-survey of this sort at peri- 
odic intervals for each establishment 
that is a large water user. Certainly 
it is unsafe not to make such a re-sur- 
vey at least once in five years. And it is 
usually important that each such study 
be almost as thorough as a plant site 
investigation should be. 

Water needs of growing companies 
require re-study merely to keep pace 
with the changing scale of plant op- 
erations. It is almost equally important 
that each process change be consid- 








ered, even before adoption, as to its 
influence on water demand. Not often, 
but at times, this factor may be a de- 
termining one for or against a change 
of plant practice. Water costs money. 
That fact should not be forgotten in 
an over-all process appraisal 


Sources of Water 


Small establishments commonly 
take for granted that they should de- 
pend on the municipal water supply 
system of their localities. There are, 
however, many instances in which an 
alternative source of water can be 
found which may contribute substan- 
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WEIGHTED AVERAGE HARDNESS, by states, of the water furnished in 1932 
by the public supply systems in more than 600 cities in the United States 


— to the over-all economy of the 
works. In some cases water from a 
nearby stream is available. In others, 
ground water can be tapped eco- 
nomically through wells drilled on the 
premises. Occasionally neighbors with 
water supply facilities have a surplus 
which may supply the requirements 
cheaper than the municipal distribut- 
ing system is able to do. This is es- 
pecially true if a plant is so located 
that new service mains may be needed 
to meet plant oo ye 

Generally speaking, the larger es- 
tablishment should think first of pro- 
viding itself with water supply, rather 
than taking it from an urban system. 
Then, of course, both surface water 
ind ground water deserve considera- 
tion. 


Site Selection 


When any company goes out to 
choose a new plant location, the char- 
acter and cost of water is one of the 
substantial factors deserving atten- 
tion. This factor is now more impor- 
tant than heretofore because many 
processes today demand huge quan- 
tities of water, and a substantial num- 
ber have special quality requirements 
that cannot be ignored. Incidentally, 
the “quality” of water refers not only 
to chemical composition and to sus- 
pended impurities, it also is used to 
reter to the temperature of the supply. 

Not the least important in site ap- 
praisals is the prospect for years ahead, 
as contrasted with the immediate situa- 
tion found currently at an otherwise 
attractive new plant location. Where 
up-stream considerations are neglected, 
it is often a cause of great difficulty 
later, since up-stream neighbors can 


be most disconcerting in their influ- 
ence on dissolved and suspended com- 
ponents as well as on the temperature 
of supply. Hundreds of plant engi- 
neers can testify to the fact that con- 
ditions once satisfactory may quite 
abruptly become alarmingly bad, due 
to up-stream changes of this character. 
This applies, to some extent, to under- 
ground as well as to surface water. 


Ground Water Supply 


Most chemical engineers during col- 
lege days have been exposed, at least 
casually, to elementary geology. But 
most of us have long since forgotten 
the basic relationships then studied in 
order to pass the next term test. Brief 
review here of those principles as they 
affect ground water seems 1n order. 


Typical Industrial Water Needs 
(Gallons per Ton of Product) 


Industry Gol. 
STE 5,000,000 
Synthetic rubber (GR-S) ... 600,000 
Magnesium from sea water. 300,000 
er 180,000-200,000 
Cuprammonium rayon ..... 90,000-— 160,000 
Cotton goods, bleaching...  60,000-80,000 

SE <isa calessssead 8,000-16,000 
Sulphate pulp ............ 70,000 
Soda pulp bleaching....... 60,000 
Leather, chrome tanning 30,000 


Vegetable tanning .. 6,000 
Alcohol from molasses* 

For cooling ......... 42,000 

For process ......... 10,000 
Cane sugar refining 

For condensing ..... 4,000-9,000 

For process ........ 1,500 
Cottonseed oil refining and 

hydrogenation ......... 6,600 


These estimates by Dow Chemical Co., 
Freeport, Tex, * Per M gal. 





Underground water comes from sur- 
face precipitation. The rain and snow- 
fall may occur a few or many miles 


away. In one classical study often 
used to illustrate underground supply, 
the U. S. Geographical Survey de- 
scribed the case of artesian water of 
great importance furnished by moun- 
tain rainfall at a distance of nearly 100 
miles. Incidentally, we are apt to for- 
get that the flow from such mountains 
to the artesian well occurs very slowly. 
Often water is not weeks or months, 
but rather years or even decades, in 
moving from the point of fall to the 
point of use. 

Two broad classes of underground 
movement of water are recognized by 
geologists. In the one case channel 
movement occurs, so that the under- 
ground flow may actually amount to a 
few miles per day through cavities or 
cavern spaces. Far more common, and 
for most industry far more important, 
is the underground slow seepage of 
water through permeable strata where 
the rate of flow depends on permeabil- 
ity of the mass. In the vast majority of 
cases, ground water reaches the point 
of pumping or free flow to the surface 
by that method. 


The Water Table 


In most areas water flows more or 
less constantly from points of precipi- 
tation into the ground, gradually seek- 
ing the lowest level accessible through 
permeable ground mass. At any par- 
ticular point the level which is com- 
monly maintained by the water under 
the ground is referred to as the water 
table. When studying ground-water 
supply, the first step is a determina- 
tion of the normal level of this water 
table and its normal fluctuation. De- 
termination of the level at any par- 
ticular time is not difficult. Appraisal 
of short term fluctuations involves 
only a bit more uncertainty. Even 
seasonal variations can be fairly ac- 
curately determined without waiting 
a year if records of nearby wells can 
be found. But the cyclical swing which 
occurs over a period of years is not 
nearly so readily judged. 

U. S. Geological Survey studies 
show the danger of using single ob- 
servations, either those limited in time 
or very much limited in area. The 
level of water in the ground and the 
quantity that can safely be taken from 
any well or group of wells are facts 
reliably determinable only with a series 
of observations over a substantial area 
for a reasonable period of time. This 
fact is convincingly proved when one 
realizes that there are daily, weekly, 
and seasonal changes, as well as many 
fortuitous ones. Even the passage of 


* JANUARY 1948 ¢ CHEMICAL ENGINEERING 









cs i cl aa a as sett nl 


ee ee 












a heavy train over nearby land may 
affect the apparent water level. And 
in most cases ground-water levels are 
significantly different on Sundays and 
holidays and may even be affected by 
wind and weather either locally or 
some distance away. 

Engineers who intend to undertake 
by themselves some ground-water ap- 
praisals will do well to get and study 
“Outline of Methods for Estimating 
Ground-Water Supplies,” by O. E. 
Meinzer, which is one chapter of 
U. S. Geological Survey Water-Supply 
Paper 638. 


The Weather Cycle 


Water supply engineers tell of one 
interesting case that shows how this 
“cycle” may be anything but a smooth 
sine-curve relationship. In one of the 
semi-arid areas of the Southwest water 
users had been concerned over a period 
of twenty or twenty-five years because 
of the gradual lowering of the water 
table. Wells had to be dug deeper 
and pumping costs constantly in- 
creased. Suddenly in a single year 
there was an abnormally high rainfall 
in the supply area some miles away. 
Within less than twelve months the 
water table came back to levels from 
which it had receded over a period of 
two decades or more. 

Another example often cited is the 
experience of the upper Mississippi 
Valley, notably central Minnesota. 
rom the early years of this century 
until the middle 30’s, lake levels and 
ground water supply declined gradu- 
ally until main ce shore cottages 
were literally hundreds of feet from 
the water, and many wells and streams 
which “never failed” became dry holes 
or dry creek bottoms except briefly 
after a rain. There was much talk that 
the climate of the whole area was 
undergoing change. 

This long period of recession in 
water supply suddenly ended. Storms 
which theretofore dumped most of the 
Pacific water over eastern Great Lakes 
States returned to their former habit 
of heavy rainfall in southern Mani- 
toba, Minnesota, and adjoining areas. 
Within two or three years lakes came 
back to their old shore lines. Wells 
again gave abundant supply. Thus the 
ae of climate was identified as 
merely a long irregular cycle in the 
weather habit of the area. 


Ground Permeability 


Water flow underground is much 
more commonly through porous rock 
masses, such as sand, gravel, and por- 
ous rock, than it is through channels 
or larger openings. Naturally the move- 


Typical Analyses of Surface and Ground Waters in 


the United States 


Parts per Million 
A B c Do E F G H 
Silica (SiO). . 2.4 12 10 9.4 22 13 3.0 19 
0 Sere 0.14 0.02 0.09 “2 0.08 oe eres codes 
sR 5.8 36, 92 96 3.0 87 21 20 
Magnesium (Mg). . 1.4 8.1 34 27 2.4 41 4.0 2.0 
Sodium (Na)...... 1.7 6.5 8.2 183 215 26 «(| 16 344 
Potassium (K)..... 0.7 1.2 1.4 18 90 3.8 / 
Bicarbonate (HCO,) 14 119 339 334 549 420 53 501 
plasceeceese 9.7 22 84 121 11 52 ony 233 
ee 2.0 15 9.6 280 22 21 14 115 
Nitrate (NO) ee ee 0. 54 0.1 te 0 2 0.5z 4.2 eeeee ee 
Total dissolved solids... 31 165 434 983 564 456 135 1,008 
Total hardness as CaCO,. 20 123 369 351 17 386 58 
Equivalents per Miilioa 
Calcium (Ca)... . 0.29 1.80 4.59 4.719 0.15 4.34 107 1.00 
Magnesium (Mg) 0.12 0.67 2.80 2.22 0.20 3.37 0,34 0.16 
Sodium (Na).............. 007 O28 036 19% 935 1.4 3} 0.70 14.96 
Potassium (K). . 0.02 0.03 0.04 0.46 0.25 0.10, 
Total cations........ 0.50 2.78 1.79 15.43 9.95 8.94 2.08 16.12 
Bicarbonate (HCO:) 0.23 1.95 5.56 5.47 9.00 6.89 0.87 8.22 
ae 0.20 0.46 1.75 2.52 0.23 1.08 0.92 4.85 
Chloride (CI)... 0.06 0.37 0.27 7.90 0.62 0.59 0.39 3.24 
Nitrate (NO)... 0.01 0.00 0.21 0.00 0.01 0.07 0.00 0.00 
Total anions 0.50 2.78 7.79 15.89 9.86 8.63 2.18 16,31 





ply of Niagara Falls, N. Y. 
Smithfield, Va. 


face water for public supply of Dallas, Tex. (H) 


(A) Catskill supply of New York City. (B) Niagara River, filtered for public sup- 
(C) Wells 30-60 ft. deep for 
(D) Well 2,090 ft. deep for public supply of Maywood, LIL. 
(F) Wells 45-95 ft. deep for public supply of Peoria, IIL. 


ublic supply of Dayton, Ohio. 
(E) Well 330 ft. deep at 
(G) Sur- 
Well 2,500 ft. deep for part of 


public supply of Dallas, Tex. From USGS Water Supply Paper 658. 


ment of the water through these strata 
is not rapid like the flow of a stream 
in an open cavern or channel. When 
water is drawn from such a source, the 
quantity which may be removed with- 
out depleting the supply is limited b 

the permeability of the rock throug 

which the water approaches. 

This last fact is the governing one 
which determines the practical rate of 
pumping of ground water in most local- 
ities. In a few cases overpumping not 
only depletes the supply of water, but 
introduces contaminants or changes 
the character of water supply. Atlantic 
City affords one interesting example 
of that character. Most of the resort- 
hotel water and the city supply at 
Atlantic City is now drawn from what 
is called the 800-ft. horizon. Formerly 
higher fresh water levels were used. 
They now have been destroyed by 
overpumping which brought contam- 
inating salt water into areas previously 
salt free. 


Safe Pumping Rates 


In most areas actual experience with 
wells is used to gage the maximum 
proper water removal. That, however, 
is not always adequate. A much more 
reliable engineering method is re- 
quired and is available as a result of 
government studies, principally the 
investigations of the Water Resources 
Branch of U. S. Geological Survey. 
The procedure recommended by it is 
based on the Thiem method, a Ger- 
man development of about forty years 
ago. That procedure of calculation is 
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very concisely described in a survey 
report in the following language: 

“The Thiem method for determin- 
ing permeability of water-bearing ma- 
terials consists of pumping a well, or, 
where the paid water is confined 
under pressure, allowing the well to 
flow and observing the decline of the 
water table or piezometric surface in 
nearby observation wells. ‘The coefh- 
cient of permeability is computed by 
the formula 


P = [527.7qlog(a:/a)]/[m(s — s:)] 


where P is the coefficient of permeabil- 
ity; q is the rate of pumping, in gallons 
per minute; a and a, are respective dis- 
tances of two observation wells from 
the pumped well, in feet; m, for ar- 
tesian conditions, is the vertical thick- 
ness of the water-bearing bed, in feet; 
m, for water-table conditions, is the 
average vertical thickness, at a, and a, 
of the saturated part of the water- 
bearing bed, in feet; and s and s, are 
the drawdowns at the two observation 
wells, in feet. This formula is mathe- 
matically developed by —— ideal 
geologic and ground water conditions, 
such as a uniform permeability, a uni- 
form thickness of water-bearing bed, a 
horizontal water table or piezometric 
surface, and a cone of depression that 
has reached equilibrium in form. As 
these conditions are rarely approached, 
the applicability of the formula and 
hence of the method has been re- 
garded as questionable.” 

Numerous tests using this method 
indicate useful reliability. But con- 
siderable experience is necessary in 
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TEMPERATURE 


OF WATER, approximate, from non-thermal wells at depths 


of from 30 to 60 ft. It usually exceeds mean air temperature by 3 to 6 deg. F 


interpreting the observations and in 
applying this formula. The prospec- 
tive draw-down of the water table at 
any reasonable distance from the well 
being worked is not always accurately 
shown from a series on a single well 
But experienced water-supply engi 
neers acquainted with the geology of 
any region obtain extremely valuable 
information from this formula. It 
serves very reliably in indicating proper 
well spacing on the average over an 
area, and is extremely helpful in fore 
casting safe aggregate water with 
renee rates. A number of the appli 
cations of this procedure by the sur 
vey staff have been published. One of 
the more interesting ones, because the 
report fully explains in detail the ob 
servations in a specific case, is a dis 
cussion of the Platte River Valley of 
Nebraska. (See U. S. Geological Sur 
vey Water-Supply Paper 679-A.) An 
other report by O. E. Meinzer is of 
more general significance. (Water- 
Supply Paper 638-C, “Outline of 
Methods for Estimating Ground 
Water Supplies.” ) 


Restoring Ground Water 


When ground-water supply wanes 
through over pumping, there are two 
possible remedies. Obviously one is 
to pump less locally and take water 
from a wider area. The alternative is 
to restore the ground supply by put 
ting water back into the ground. 

During the war period a group of 
chemical process industries of large 
importance to the war effort near 
Louisville, Ky., did so substantially 
over pump the ground-water reserves 
there. This Louisville situation was 
brought on largely by the huge new 
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demand for condensing water to be 
used in the alcohol and synthetic rub- 
ber plants of the region, a water de- 
mand concentrated within a few 
square miles. Recharging of the water- 
bearing strata got perhaps its most 
spectacular publicity as a result. 

Actually there were four remedies 
considered for Louisville, three of new 
_— and the more simple remedy 
of lower usage. Relocation of wells 
over a wider area was the No. | rem- 
edy suggested. A pipeline to bring 
water from a more remote area was 
the second proposal. Recharging of 
the ground was the third. Only this 
No. 3 was attempted seriously because 
working with individual managements 
on water wastage it was found pos- 
sible to cut back the demand from 
more than 60 million gpd. to the tol- 
erable load of about 40 million. Thus 
recharging on any large scale became 
unnecessary. 


Artesian Supplies 


When the water table lies at a 
higher level than the ground there is, 
of course, a lake, or a river if runoff 
is practical. Where the water table 
would be above ground, but can not 
be because water is held between two 
impervious strata, then the supply of 
water makes possible either a spring 
or an artesian well. As a matter of 
fact, a spring is usually merely a 
natural artesian flow. 

In almost all respects artesian con- 
ditions differ little in character from 
other ground-water supplies. They 
represent principally a condition where 
zero pumping is required to bring the 
water to the surface. But, contrary 
to the impression of the thoughtless 


person, the total quantity of water 
available from an artesian source 1s 
determined by the permeability of 
the water-bearing strata, just exactly 
as is the quantity of ground water 
which can be taken from pumped 
wells. Free-flowing wells have only the 
one major difference, they will not 
over-pump themselves. 


Recharging Techniques 


Methods for putting water back 
into the ground had been developed 
in the prewar period in quite a num- 
ber of areas. More of this method is 
practiced in California than in all of 
the rest of the United States together. 
There seasonal rainfall is caught and 
distributed over “spreading areas.” 
These are porous surface areas from 
which the water seeps into the ground 
quickly to supply needed water-bear- 
ing strata. 

In numerous other places, most 
conspicuously on western Long Island, 
water is put into the pay through 
wells drilled particularly for that pur- 
pose. New York State laws require any 
industrial user of water in the counties 
of Kings and — to maintain 
ground supplies, if he takes more than 
100,000 gpd. Hence the typical in- 
dustry installation there is two wells, 
one to pump water into the plant and 
the other to pump water back into 
the ground. This recycling enables 
Metropolitan New York to be one of 
the three largest single users of ground 
water in a concentrated area without 
serious depletion. The other two areas 
of largest ground-water use are Greater 
Houston and Metropolitan Los An- 
geles. 

Water-supply engineers with a na- 
tional view believe that many other 
areas will find recharging of water 
strata is necessary in the near future. 
Obviously recharging can often be 
done seasonally, especially when the 
drawdown is seasonal and rainfall oc- 
curs in a different portion of the year. 
The alternative of bringing water from 
greater distances will, however, always 
be considered and a choice made on 
the basis of economics. But, obviously, 
economy in water usage is a still better 
choice to the extent possible. 


Surface Water Supply 


Far more water for various purposes 
is available in surface water than is 
drawn from underground sources in 
most areas. To indicate available sup- 
plies of such water, regular stream 
gaging and chemical sampling are 
carried out by the Geological Surv 
staff. Naturally the total of such avail- 
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ible supply depends upon precipita- 
tion. But the correlation between rain- 
fall generally, and stream flow at a 
particular point, requires considera 
tion of the whole upstream watershed 





involved. 

Quantity of water used to be the 
major consideration demanding atten- 
tion on the part of those considering 
surface supply. ‘They had to take ac- 
count of low water periods and of 
flood problems. Now even more im- 
portant in many cases is the question 
of the quality of water. Upstream con- 
tamination is indeed a controlling fac- 
tor in a vast number of urban areas. 

At this point in any water study 
for a particular plant or a particular 
area, the engineer is confronted with 
the whole problem of stream _pollu- 
tion, effluent control, and water puri- 
fication. Those are extremely impor- 
tant subjects for process industry, but 
consideration of them is not practical 
in the present report. 

















Water Is Big Business 











About 10,000 urban communities 
having 75 million population receive 
water from public supply systems. 
Two-thirds of the communities sup- 
plying 30 percent of this population 
use ground water. 

Typically, ground water goes one- 
third to urban supply and two-thirds 
for industrial supply. Surface water 
supplies several times the gallonage 
for industry as is used in urban dis- 
tributing systems. Only irrigation ex- 
ceeds industry as a water consumer, 
and this is true only in the West. In 
irrigated areas supplied from ground 
water the irrigation demand is about 
twice that of industry. But this fact 
is true largely because irrigated areas 
are seldom highly industrialized. Com 
petition between industry and irriga- 
tion consumption of water appears 
serious Only in California. 

Urban centers use ground water as 
little as possible because the cost is 
almost always greater than for surface 
water supply if there is an acceptable 
source of the latter nearby. There are 
mly three urban areas where huge 
quantities of ground water are 
pumped. These are the Long Island 
section of Greater New York, Greater 
Houston, and Metropolitan Los An 
geles. In each of those areas about 400 
gpd. is pumped. Other pumping areas 
seldom reach 200 million per day. 
\nd most ground water demands even 
in large cities are of the order of 40 
to 100 million. Any urban area that 
takes as much as 20 million of ground 
water is regarded as a significant eon 
sumer. Of course, many of these areas 
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Source and Treatment of the Public Water Supplies of the Larger Cities in the 
United States 





-—— Population Served ———— 
Percent 
Numbe: of of Total 
Sources of Treatment Places J Thousands Population 
Surface water: 
No treatment other than chiorination.................... 160 21,932 17.9 
Coagulation without filtretion............ 22.2.6... 6... 6 126 , 01 
Filtration without coagulation. . _. ied ate wisi 11 2.216 1.8 
Filtration after coagulation... ._ . eh nndael 241 19,695 16.0 
Filtration and softening... .. atin 32 3,752 3.1 
Sy ee ny ce Oe eee 450 47,721 38.9 
Wells less than 100 ft. deep, infiltration galleries, and springs: 
No trestment other than chiorination.................. ; 64 2,223 1.8 
|. SRR op a ae a 13 391 0.3 
Softening... 3 203 o@ 
Total shallow ground supplies................... 80 2.817 3 
Wells 100 ft. or more deep: 
No treatment other than chlorination . eee ee 119 5.473 45 
CNS ooo asm aexane sis = dace edeaealen asec 16 575 0.4 
Softening... . Ne ae ot Ses 5 410 0.1 
Total deep ground supplies 140 6,158 5.0 
IIIT oc cnc ds cacccwsenceusudace 220 8,975 7.3 
ER ert a Ee Ree 670 56,696 46.2 


Data for 1932 from USGS Water-Supply Paper 658. 


use much more water than this, since 
ground and surface waters combine to 
serve most of them. 


Competition for Water 


Competition for surface water has 
been the cause of bitter controversy. 
History of western legislation includes 
many cases in which the water rights 
of upstream and downstream interests 
were defined. Now the problem is 
much bigger and much more acute. 

Congress has had to consider these 
problems on a national scale. It has 
on several occasions granted permis- 
sion to states to prepare interstate 
compacts which define the rights of 
different areas to control and use both 
normal and flood waters. As a con- 
sequence, a water law has become 
crystalized and one can foreguess what 
his privileges may be. 

Unfortunately those laws are of 
little help, usually of no significance 
whatsoever, for process industry. The 
competition into which our enterprises 
enter is far more local, and the rela- 
tionships are not based on statute 
tights of a broad nature. Far more 
significant are local political considera- 
tions. Actually there has developed a 
set of water claimants for whom some 
sort of a priority, system of water allo- 
cation has to be worked out. 


Water Priorities 
Nearly a dozen competitors stand 


in line at the water priority window 
whenever inadequate supply is being 
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doled out. Generalizations as to who 
gets first or preferred service among 
the competitors is not safe except in 
one particular. Apparently no one 
denies that urban water supply for 
household and general sanitary pur- 
poses takes first place. That priority 
is, however, sometimes slightly modi 
fied by the proviso that the city under 
the guise of urban supply must not 
extend its services unduly for other 
purposes of lower rank. 

Second rank claimants of water vary 
in importance according to the part 
of the country involved. In semi-arid 
regions of the West, irrigation 1s 
necessarily given high rating. In most 
areas east of the Missouri River that 
demand commonly rates a lower clas- 
sification. Nevertheless, it is an im- 
portant factor everywhere because food 
production by irrigation is becoming 
increasingiy important. 

Other features of food production 
also enter significantly in some areas. 
Maintenance of water flow on a basis 
to protect aquatic life is sometimes a 
matter of considerable interest in 
water assignment. This factor takes 
on strange forms in various locations. 
Two or three of these deserve note. 


The Fish Problem 


On the Columbia River system and 
on one or two less prominent western 
rivers the question of maintenance of 
the salmon industry depends on main- 
tenance of conditions under which the 
adult fish may go upstream to spawn 
and fertilize the eggs, and also condi- 
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NORMAL ANNUAL RUNOFF. Stream flow and ground water studies furnish 
date necessary for utilization and regulation for both industry and agriculture 


tions permitting the fingerlings safely 
to descend from their birth area to 
the sea where they will spend most of 
their life before being caught or re 
turning years later to furnish another 
generation. On the Columbia one of 
the major limitations on power de 
velopment of industrial enterprise has, 
therefore, been the question as to 
whether the salmon industry would 
not be destroyed by new power units 
Partial but not complete solution of 
that problem has been achieved. It 
remains a question which may dete 
mine whether further development of 
the Columbia for power purposes goes 
forward or not. 

On a number of eastern streams 
there are like problems affecting natu 
ral growth areas for fish, shell life, and 
other aquatic varieties. In some cases 
the regulation of stream flow, espe 
cially the reduction of water flow at 
low seasons, determines the salinity 
of breeding grounds, oyster beds, and 
other important water-life areas. Thus 
industry is confronted with the need 
of controlling its activity, lest it in 
fluence seriously quantity and tempera 
ture of water reaching such places 

Even more important, and of course 
better recognized, is the problem of 
prevention of such stream pollution 
as may destroy all this aquatic r 
source. That this is not an academic 
question is evident to anyone who 
considers the ways in which brass in 
dustry effluent on the Housatonic 
River system has completely destroyed 
certain parts of the seafood industries 
on or near the mouth of that stream. 

As these factors of food supply be 
come more important in the total na- 
tional economy, we shall have more 
attention given to them, and perhaps 
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correspondingly greater restriction on 
the activities of the industrial water 
users. For the present, however, the 
industrial water user rates usually 
about equal to, or sometimes a little 
above, the irrigation and food produc- 
tion claimants. The actual position 
depends on who is doing the rating 
and how much he is influenced by the 
Isaak Walton League or by his indus- 
trial leanings. 


Further Competition 


Almost universally, if one & a rea 
sonably disinterested appraiser, he 
places on the priority list well below 
industrial use, irrigation, and food pro- 
duction the three other major watci 
claimants. ‘These desire water for 
navigation, for steam power (cooling), 
for hydro-power development, and for 
recreation or scenic development. 
However, nature-lover groups with 
large political influence are constantly 
bringing this factor of scenery and 
recreation in as a dominant considera- 
tion. No sensible engineer omits this 
factor; but he often wishes that it 
could be less exaggerated than it is in 
a few instances. As an offset for this 
exaggeration, it has become increas 
ingly important that industrial devel 
opment be so planned as to avoid 
destruction of recreation and other 
enjoyment opportunities associated 
with waterways. 

Industrial users in this last group 
on the water claimant list include 
mining, steam-power development, 
hydro-power development, and navi- 
gation interests. Fortunately all of 
these can frequently work together 
ind get a common benefit from proper 
stream treatment. For prevention of 
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flood control the same procedures as 
serve this group are also often helpful, 
if not adequate. In all cases the main- 
tenance of reasonably uniform stream 
flow throughout the year is a desired 
objective. ‘That minimizes flood dam- 
age, increases base-load hydro-power 
production, and provides regular water 
supply for both navigation and cool- 
ing purposes. Fortunately it also may 
helpfully contribute to urban supply 
and industrial uses that are consump- 
tive and not contaminating. 

It is the fact that these several in- 
terests which might be competitive 
can often be made cooperative, that 
stimulates all-river system studies and 
encourages developments that are not 
merely — or local in nature. 
Incidentally, industry must remember 
that its use of water for c~ dling, like 
the corresponding use in the steam- 
power-generating plant, may reduce 
the quality of the water for down- 
stream applicants merely by raising 
the temperature. There is lately some 
disposition to view this factor as 
equivalent to that river contamination 
which chemically affects quality. 


Water Analyses 


Geological Survey engineers and 
chemists have been constantly alert 
in gathering every available fact that 
is a dependable indication of the 
-hemical composition of either river 
water, ground water, or public water 
supply. These investigations date back 
many years to the classical study of 
Clark which discussed water supply 
throughout the United States in the 
famous USGS Professional Paper 135. 
Unfortunately, that document has 
been long out of print, but it is well 
worth consultation at any library 
which has it. 

More recently survey studies have 
been made in cooperation with a num- 
ber of states. Quite a number of very 
important bulletins have been issued 
jointly by federal and state officials. 
Most complete are the reports for 
Pennsylvania, Virginia, North Caro- 
lina, Georgia and Arkansas. Partial 
studies and corresponding information 
can be had on many other areas. 

To bring this material together and 
make it most readily available 
promptly, the survey issues annually a 
summary in a_ water-supply paper 
called “Quality of Satees Wann af 
the United States.” These bulletins 
are annual summaries for each year 
from 1941 on, but not including most 
of the war years for which data have 
not yet been fully compiled and pub- 
lished. 

The most comprehensive available 
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WATER TABLE during pumping, with cones of depression and 
interference of several wells. (Right) Section through well 
at Louisville, Ky., distillery showing water table at various 
dates and effect of recharge and withdrawal on cone of depres- 
sion. Recharge with purified city water—a new technique— 
was used successfully during the war. The supply had been 
so drawn that forecasts of yields were 1,000 to 1,400 gpm. 
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summary for the country as a whole is 
one which relates to conditions in 
1932, published as USGS Water- 
Supply — 658 under the title “The 
Industrial Utility of Public Water 
Supplies in the United States.” 

It is of interest to note that the 
same group which publishes chemical 
analyses is also concerned with the 
studies on water temperature. This 
means merely that temperature is an 
important element of quality from the 
standpoint of the water user. 

In this matter of temperature it is 
important to note the distribution be- 
tween ground water and surface water. 
Ground water is practically uniform in 
temperature throughout the year when 
drawn from levels between 30 and 60 
ft. below the surface. Surface water 
temperatures vary widely. Not un- 
common are variations from barely 
above freezing to 85 degrees between 
winter and summer temperatures at 
the same point. Collins gives one of 
the most significant summaries on this 
question of water temperature in the 
following paragraphs of his Water- 
Supply Paper 520-F. 

“The temperature of ground water 
wvailable for industrial supplies is gen- 
erally from 2 to 3 deg. F. above the 
mean annual air temperature if the 
water is between 30 and 60 ft. below 
the surface of the ground. At a depth 
of 10 ft. the temperature may range 
from 10 deg. above to 10 deg. below 
the mean annual temperature. An ap- 
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proximate average for the increase in 
temperature with depth is about 1 deg. 
F. for each 64 ft. 

“The mean monthly temperature 
of a surface water at any place is gen- 
erally within a few degrees of the 
mean monthly air temperature when 
the air temperature is above the freez- 
ing point. The maximum water tem- 
perature in any of the warmer months 
is usually from 2 to 6 deg. higher than 
the mean monthly water tempera- 
ture.” 


Quality of Water 


Process industry is often more con- 
cerned with quality of water than with 
any questions of shortage. Incidentally, 
it is quite often important to secure 
uniformity in quality quite as much as 
to have any particular property. In 
one case a large plant found it neces- 
sary to move from one side of a river 
to another, merely to get away from 
fluctuations in the composition of 
water supply in the first location. The 
new supply averaged less pure, but 
the uniformity permitted controllable 
plant operations which offset dollar- 
wise the lower purity. 

During the war period large-scale 
explosives manufacturers found it ex- 
tremely important to watch this ques- 
tion of variable water supply. Where 
any salt might come, as in estuaries or 
rivers near the sea, a significant hazard 
developed if unusual traces of salt or 
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other chloride were encountered. Some 
plants a full hundred miles from the 
ocean have had such experience. On 
one occasion during low river flow in 
the Potomac as much as 3,000 ppm. 
of salt have been found in this river 
as far up as Washington, D. C. Thus 
the long-time, as well as the spot prob- 
lem of water supply and quality varia- 
tion must always be considered. 


Other Chemical Qualities 


Where process water or boiler water 
is required, it is often most important 
to determine prospective hardness of 
water supply. In general, surface waters 
are less of a problem than ground 
water in this particular. 

Where either natural contamina- 
tion or industrial usage occur, the 
oxygen content or oxygen demand of 
a water supply is of equal, sometimes 
dominant, importance. This charac- 
teristic is, however, one which may 
vary widely with the seasons and may 
suddenly change as a result of up- 
stream operations. It is also a charac- 
teristic that is most often a subject of 
controversy, especially by the Isaak 
Walton Leaguers who rightly object to 
such changes of conditions as destroy 
fish life. 

As yet there are no general surveys 
indicating expectable oxygen content 
or oxygen characteristics of natural 
waters. But no modern laboratory will 
make a water analysis which does not 
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STREAM FLOW for the 1947 water year 


In shaded area flow was among lowest 


25 percent of record for the year; in crosshatch area flow was among highest 25 


percent. The year was characterized by 


identify the oxygen characteristics of 
the sample. Of course, in many cases 
these characteristics have to be dete: 
mined in the field, as samples often 
change in this characteristic in transit 


to the laboratory. 
Convenient Units 


Water supply is measured by a 
variety of units, each chosen because 
of its peculiar application for special 
purposes. For convenience in judging 
water problems it is of interest to note 
the interrelation of some of these 

\ stream measurement of one sec 
ynd-foot will deliver per day 646,000 
gal. of water. And that quantity of 
water equals 1.98 acre ft., that is water 
over that acreage | ft. deep. Hence it 
is convenient to remember that a 
stream flow of 1 sec.-ft. provides 2 
acre ft. per day, a relationship quit 
as accurate as any ordinary water flow 
measurement 

A small creek commonly flows at 
the rate of 30 or 40 or 50 sec.-ft. And 
this rate of flow is not verv heay 
because stream flow measurements are 
made by wading in any stream flowing 
at such a rate, even a stream flow of 
100 sec.-ft. in common practice. In 
cidentally a stream flowing at 6 ft. per 
sec. is traveling only 4 mph. Flood 
stage flow on streams is seldom mor 
than 10 to 15 mph 

4 tremendous range in rate of 
stream flow is commonly observed on 
most rivers and streams. At Washing 
ton, D. C., the Potomac for example 
had a minimum flow of 448 sec.-ft. in 
August 1930. At flood stage it reached 
484.000 sec.-ft. in March 1936. But 
that ratio of 1,000 to 1 is by no means 
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excessive runoff over broad regions 


extreme. Little Rock Creek which 
runs down through the heart of Wash 
ington, D. C., flows at 0.5  sec.-ft. 
minimum. Its recent recorded maxi 
mum was 4,500 sec.-ft., substantially 
10,000 times its minimum 

The natural flow of large wells is 
often amazing when one considers 
that the source of supply is merely a 
porous rock mass. Recently U. S$ 
Geological Survey reported a natural 
flow of 25 million gallons per day 
from one well near San Antonio, Tex 
This ground water used for steam 
power cooling represents an adequate 
supply from a single well of enough 
water for a small city. Only eight such 
wells would be needed to meet the 





FLUCTUATIONS of the ground water 
level are recorded by automatic water- 
stage recorders on observation wells 
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maximum requirements of Washing- 
ton, D.C. But that well is not a puny 
thing. It is a drilled well 24 in. in 
diameter and 1,052 ft. deep. Naturally 
the average process industry cannot 
expect the good fortune to get such 
flow in any but the most unusual local 
circumstances. 


Reference Material 





Mentioned several times was the 
availability of valuable reference ma 
terial in publications of U. S. Geo 
logical Survey. Nowhere else is there 
such a large library of valuable mate- 
rial to guide in water-supply studies. 
One of the most interesting docu- 
ments because of its general useful 
ness is Water-Supply Paper 992, which 
is a bibliography of the other publica 
tion of USGS. 

In several places above there are 
mentioned the specific reports that 
deal with industrial water, chemical 
analysis, water temperature, and like 
subjects. Those are important for 
background use. Much more helpful 
in specific cases are the intimate 
studies which report in detail on spe- 
cific localities. Some hundreds of such 
reports have been prepared and are 
available, either in pamphlet form or 
for consultation at convenient loca- 
tions. No engineer should go far in 
investigating the water problems of 
any area until he has asked the survey 
to tell him what they already have 
done in that locality. Frequently he 
will find many, if not all, of the basic 
facts which he needs readily available 
for the asking. Incidentally, however, 
the average chemical engineer may not 
be too successful in the interpretation 
of or the application of such facts. 
Water-supply engineering is a difficult 
art, one in which a specialist is often 
needed before a final decision involv- 
ing large investment can safely be 
made. 

The editors of Chemical Engineer- 
ing acknowledge the helpful assistance 
given by the staff of U. S. Geological 
Survey, both in information for this 
report and for illustrative material. 
The staff of the survey is exceptionally 
able in advising both on the national 
problem and on any local or regional 
project. Readers having such problems 
will do well to consult them, either 
directly or through the water-supply 
consultant handling such problems. 





Reprints of this report are available at 
35 cents per copy. Address the Editorial 
Department, Chemical Engineering, 330 
West 42nd St, New York 18, N. Y. 
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. Statements LIKE THE FOLLOWING GIVE 
YOU AN IDEA OF THE BENEFITS YOU CAN GET 


“We bought the 2” CASH Valve (Streamliner) because 
of the wonderful job the %” ones have done on our 





‘boarding’ machine. They have been on these machines 
since 1939 and have not been touched once. During 


4 this time they have done a fine job of regulating. If 
} these valves did not operate properly, they would ruin 


4 ~—e (2 y 


a great deal of work. 


: “Since installing the 2” Valve, which replaced a 2/2” 
. pilot operated valve, the pressure has not varied a frac- 
tion of a pound, even in the zero weather we have just 
experienced. (This valve is used in a drying room.)” 


(ASH S$TANDARD 
CONTROLS.. 
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MAXIMUM CAPACITY WHEN 
NEEDED MOST 


ACCURATE PRESSURE CONTROL 
UNDER TOUGHEST WORKING 
CONDITIONS 


TROUBLE-FREE SERVICE 
SMOOTH OPERATION 

TIGHT CLOSURE 

ACCURATE REGULATION 
SPEEDIER PRODUCTION RESULTS 
ELIMINATION OF FAILURES 
CONSTANT DELIVERY PRESSURE 
COST SAVING OPERATION 

NO SPOILAGE 


PRACTICALLY ZERO IN MAINTEN- 
ANCE COSTS 





A. W. CASH COMPANY 


ILLINOIS 











BULLETINS 
AVAILABLE 
ON OTHER 

CASH STANDARD 

VALVES 


Send jor them 















Bulletin 963 features the CASH 
STANDARD Type 100 Series of 
Super-Sensitive Controllers — vari- 
ous types for eutomatically oper- 
ating valves, dampers, rheostats, 
stokers, pulverizers, fans, and 
other apparatus. 16 pages filled 
with descriptions and applications. 


















Bulletin 968 features the CASH 
STANDARD Type 34 Pressure Re- 
ducing Valve — direct operated — 
direct acting for handling steam, 
hot water, cold water, air, oil, 
brine—and most liquids and gases 
except some injurious chemicals. 
IWlustrates and describes the dif- 
ferent styles available and tells 
about their applications. Three 
peges of capacity charts. 











Bulletin 956 features the CASH 
STANDARD Type 4030 Back Pres- 
sure Valve — designed to auto- 
matically maintain a constant 
pressure in the evaporator corres- 
ponding to a constant tempera- 
ture desired. Shows an Ammonia 
and Freon Gas Capacity Chart 
based on ABSOLUTE pressures. 
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PICTURED 
FLOWSHEET 


N IMPORTANT part of the modernization program of the Newton 


Falls Paper Mill, Inc., is the recently developed de-inking 


i 
process which is based on the use of sodium peroxide. Improve 


nts were made also in handling of raw materials, sulphite pulp 
room, finishing and shipping departments 


mm 
preparation, machine 
Bricfly, the de-inking process consists of treating waste paper with 


peroxide and caustic in a hydrapulper. It is then subjected to a mild 
ok. The stock is passed over a riffler, screened, washed and 


bleached. After a final wash the stock is ready for the paper 


machine 
Bales of paper, hot water, sodium peroxide and caustic are charged 
Pa] | ~ 


into a hydrapulper. Hydrated slurry is pumped to cooking tank and 
treated until all ink is removed. It is then passed to the black stock 
storage chest where water is added to obtain a consistency of 4-5 
percent. The stock goes to a stuff box and the consistency is reduced 
to 0.8-1.0 percent. After passing over the rifflers the stock passes by 
itv onto flat screens. Acceptable stock leaves these screens and 
1 vacuum washer. From the washer it goes to a stock 
breaker, over two cylindrical washers covered with rubber couch 
\ screw conveys washed stock into a mixing tank. Here 
ivwpochlorite bleach liquor is added through a rotameter 
From the consistency regulator stock passes to the tile-lined stock 


ray 


passe Ss over 


chest where it is held to permit completion of bleaching action 
Bleached stock is passed over a cylindrical washer. De-inked stock is 
then blended with new sulphite pulp at a consistency of 4 percent. 
After blending, such materials as dyes, rosin size and alum are added 
ind thoroughly mixed. The stock is diluted to 3 percent and 
pumped through a blending dump chest, consistency regulator, 
jordans and to the maching storage duct. Next the stock goes to 
Dirtec units for removal of dirt particles and to the head box of the 
fourdrinier paper machine 

Paper in rolls is conveyed from the machine to the Waldron 
micro-jet coater where it is coated first on one side and then on the 
ther. After each coating the paper web passes through a straight 
pass tunnel dryer. Temperatures of the oven are graduated between 
220 and 150 deg. F. 

Paper leaves the dryer, forms a loop, the height of which is con 
trolled by electric eyes, and passes to a tension stack, thence to the 
rewinder. When both sides have been coated rolls are conveyed to 
the super-calender. The uniform finish developed on both sides by 
the calender is done by means of a continuous constant-reading 
electronic glossimeter 

For a more detailed account of the de-inking process and the 
other improvements in the mill see pp. 106-109 of this issue 
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1 Waste paper is hydrated in hydrapulper with 
sodium peroxide, caustic and hot water 


2 In cook tanks pulp is circulated by high- 
speed pumps. One turn-over every 6 min. 


— r 


3 From screens stock passes over vacuum 
washer and then goes to a stock breaker 















































| 4 Sulphite pulp is treated in hydrapulper and later 5 De-inked stock is brought together with new sulphite stock in the 6 
circulated through hydrafiner blending chest. On right is opening to sulphite developing chest are f 
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7 Paper is coated on micro-jet coaters. Shown here is wet end with 
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For faster, better piping jobs 
get everything from CRANE 


An all-Crane installation! That’s a sure 
way to keep piping jobs moving 
swiftly and smoothly—from design to 
erection to maintenance. Crane qual- 
ity throughout—in valves, fittings, pipe, 
accessories, and fabricated piping— 
makes dependable performance a 
foregone conclusion. 











Look at this steam header installation for example. 
Every piping item is from Crane. That means all 
the benefits of standardization . . . all the benefits 
of this 3-way advantage: 





ONE SOURCE OF SUPPLY offering the world’s 
most complete selection of steel, iron, 
brass and alloy piping materials for all 
power, process, and general service 
applications. 

ONE RESPONSIBILITY for piping materials— 


helping you to get the best installation 
and to avoid needless delays on jobs. 


OUTSTANDING QUALITY in every item—as- 

suring uniform dependability and dura- 

bility in every part of piping systems. 
CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


















































(Right) 47XR—A GOOD NUMBER TO REMEMBER 

for 150-Pound Cast Steel Wedge Gate Valves, 

for tough steam services up to 750° F., for 

water, oil, air, gas, etc., up to 500° PF. 

Finest Crane quality design and construc- 
Steam service piping completely hi tion throughout, with tight, long-lasting 
equipped by Crane. f Exelloy to Nickel Alloy seating. 

Sizes: 2-in. and larger; screwed, 

flanged, or welding ends. See 

your Crane Catalog. 


EVERYTHING FROM... 
VALVES « FITTINGS 
PIPE + PLUMBING 

AND HEATING 
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FOR EVERY PIPING SYSTEM 












RAYMOND 
VERTICAL MILL 





COLLECTOR 


XH T 
or . RETURN 
a AIR LINE 


DOUBLE 
WHIZZER 


PULVERIZING 
ELEMENT 











Here is another step forward in Ray- microns, then the job may well be “made 
mond pulverizing equipment . . . the Ver- to order” for the Vertical Mill. It is 
tical Mill that reaches a new high in fine specially adapted for handling soft, non- 

Mad two ' . 

_— : r" a a grinding beyond the range of the standard abrasive materials like chemicals, colors, 

am aqiam . . " . 

a foe diem mill. It takes over where the ordinary graphite, talc, clays, vermiculite, lime- 
pacity require mill leaves off . producing extremely stone and similar materials. 

nents. Write for fine and uniform particle sizes, all pass- “4° . . . . 
Vertical Mill Bul : This mill is complete with air sepa- 

ing 325-mesh ' : , : : 

etin No. § rating equipment, incorporating the whiz- 

If your specifications call for a fineness zer principle of classification which in- 
up to 95% to 99% finer than 5 to 10 sures close control over particle size. 


=y 


COMBUSTION ENGINEERING COMPANY, INC. 
. RAYMOND PULVERIZER DIVISION 


1311 NORTH BRANCH ST., CHICAGO 22, ILLINOIS 
SALES OFFICES IN PRINCIPAL CITIES 
CANADA: COMBUSTION ENGINEERING CORP., LTD., MONTREAL 
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PROCESS EQUIPMENT NEWS 


Theodore KR. Olsve, SSOCiatE EDITOR 





1. Heat Supply Machine 


FOLLOWING several years of exten- 
sive use of nitrate-nitrite salt mixtures 
for the transfer of high temperature 
heat in the petroleum industry, Beth- 
lehem Foundry & Machine Co., Beth- 
lehem, Pa., has introduced a “pack- 
aged” heat supply machine for the 
production of temperatures in the 
range from 400 to 850 deg. F., using 
1 mixture of this type as the heat 
transfer medium. Development of the 
equipment has been carried out with 
the cooperation of engineers of the 
Du Pont organization, which devel- 
oped the particular eutectic salt mix- 
ture employed. The mixture, formerly 
known as HTS (for Heat Transfer 
Salt) is now known as Hi-Tec. 

First of the “packaged” units to be 
built was presented on Dec. 9 by the 





Bethlehem concern to the chemical 
engineering department of Lehigh 
University, and it is this installation 
that is shown in the accompanying 
view. The unit consists of a molten 
salt supply tank, an oil-fired, water- 
tube-type heater, and the necessary 
auxiliaries and controls. The salt mix- 
ture melts slightly below 290 deg. F. 
so that prior to use it is stored in 
molten condition in an insulated tank 
supplied with steam coils or electric 
heating units. After the heater has 
been fired the molten mixture is 
pumped through the heater tubes by 
a submerged centrifugal pump in- 
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stalled in the storage tank. Controls 
are provided to recirculate the mix- 
ture until it reaches the temperature 
of use. It is then pumped to the coils 
or jacket of the user, where extremely 
close temperature control can be se- 
cured by controlling the burner and 
the amount of recirculation. 

The unit is completely instru- 
mented to provide for full automatic 
operation and to take care of all con- 
tingencies that may arise. It is ex- 
pected to be available in capacities in 
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the range from 500,000 to 2,500,000. 
B.t.u. per hr. Also it is understood 
that special designs will be available 
for operation at temperatures above 
850 deg. F., to 1,000 deg. or even 
higher. Below 850 deg. the salt mix- 
ture is said to be entirely non-corrosive 
to carbon steel, and to show no dete- 
rioration. At higher temperatures 
stainless steel must be used, and grad- 
ual salt loss through breakdown must 
be replenished. 

Among the advantages mentioned 
for the new heating method is the fact 
that the system operates on a liquid 
of low viscosity, rather than a vapor, 
and hence requires only negligible 
pressures. There is no special hazard 
from explosion or toxicity, and good 
heat transfer is claimed, so that it is 
possible to use low temperature differ- 
entials between the transfer medium 
and the material being processed. 


2. Thickness Gage 


INDICATIVE of the new trend towards 
instruments for measuring corrosion 
and wall thickness from one side of 
a metal surface only, is the Electroflux 
thickness gage introduced by Scott 
Electroflux Co., Waltham, Mass. Sev- 
eral principles have been employed in 
such instruments. The one currently 
described depends on electrical con- 
ductivity, employing an_ electrode 
head containing four electrodes form- 
ing a square. If such an electrode is 
placed on a metallic plate and a cur- 
rent is passed between two adjacent 
electrodes, the potential difference be- 
tween the other two will depend on 





the electrode spacing and the plate 
thickness. If two successive sets of 
electrode spacings are used, with spac- 
ings of S and 2S respectively, the ratio 
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between the values of potential ob- 
tained will be a function of the plate 
thickness, independent of the kind of 
onducting material being tested. The 
solid or fluid contents of the equip 
ment has no effect on the thickness 
measurements. The method is said to 
detect lamination and to be capable 
of an accuracy of plus or minus 35 per- 
cent of the actual thickness 


3. A.C. pH Meter 


CONVENIENCE of line operation 
from any a.c. line is available in a 
new portable glas electrode pH mete: 
fFered by National Technical Labora 
tories, 820 Mission St., South Pasa 


dena, Calif. Designated as the Bect 


ill 





man Model H, the instrument is said 
to have an accuracy of 0.03 pH units 
or 2 millivolts). Standardization with 
a single buffer gives accurate measur 
ments over the full instrument range 
Ihe instrument is provided with 

built-in temperature 
which can be set at the temperature 
of the test sample, eliminating th« 
necessity for calculations or reference 


to pH-temperature charts 


compensato 


i. Analysis Unit 


QUANTITATIVE determinations of 
the purity of mctals or the percentages 
of alloying components, and quantities 
of metallic elements dispersed in non- 
metallic carriers, can be accomplished 
by a new X-ray diffraction technique 
employing a Geiger-counter fluor- 
escence analysis unit offered by North 
American Philips Co., 100 East 42nd 
St., New York, N. Y. The unit con- 
sists essentially of an X-ray generator, 
a rotating indexing holder for four 
specimens, a simple collimating sys 
tem, a crystal, a goniometer graduated 
from 0 to 90 deg., and a Geiger 
counter, The apparatus serves for de- 
termination of elements ranging from 
atomic No. 20 to 41 when a rock salt 
crystal is used, and for elements 42 to 
50 with a calcium fluoride crystal. The 
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new method is said to permit rapid 
inalysis without destroying the speci- 
mens used 


5. Humidity Element 


\ccuracy of plus or minus 14 per- 
cent relative humidity in the range 
from 7 to 100 percent relative hu- 
midity is claimed for a new humidity 
ensing element, offered by American 
Instrument Co., Silver Spring, Md. 
(his clement employs a hygroscopic 


bint isscmpied in a sturdy nousiig, 
vn ii alge ifs cicctrical resistance 
nstan Viti I Changes in mol 


mtent. Uhe clement is small in 
ize, responds in less than | sec. to 
cither decreasing or increasing relative 
humidity, and is said to detect changes 


i mall as 0.1] percent relative hu 


niditv. It mav be used tor remote 


istallation to indicate, record ofr 


6. Hydraulic Closer 


IN onpER to facilitate the closing of 
the large model filter presses manu 
factured by Valley Foundry & Ma 
chine Works, Fresno 18, Calif., this 

mcern is now offering a streamlined 
hvdraulic closing device which elimi- 
ates the conventional gear and 

het and is said to prevent excessive 
drip while closing presses. The device 
1 steel piston with special hy- 


includes 





draulic cups, operating a ram within 
a large two-way acting cylinder. A 
three-way, slide-action, lever-operated 
valve forces the hydraulic fluid to zach 
end of the cylinder. One stroke of the 
lever diverts the hydraulic fluid on the 
opposite side of the piston and retracis 
the ram to open the press. A prelimi- 
nary closing pressure of approximately) 
25 tons can be built up by actuating 
the ram with either a small pump or 
the pressure of ordinary water supply. 


7. Plastics Tester 


DesicNep primarily for precision 
testing of plastics, rubber, non-ferrous 
metals, fibers and similar materials is 


2 





i new tvpe of Baldwin-Tate-Emer 
hine produced by the A. H 
Stamford, Conn. Unlike 
which employ hy 


testing m 
Emery Co., 
larger machines 
draulic loading systems, the new ma 
hine uses a mechanical screw svstem 
It features a continuously variable 400 
to-l positive speed range, great hori 
mtal rigidity, complete elimination 
if backlash, and high accuracy even 
n the lowest ranges. Maximum ca 


yicityv 1 5.000 lb 


8. Large-Area Filter 


\s a rESULT of a newly developed 
yutt-welding technique, the Micro 
Metallic Corp., 193 Bradford St., 
Brooklyn 7, N. Y., is now prepared to 
wrovide porous stainless steel filter 
nedia in large sheets of any required 
irea. This is accomplished by joining 
together 6x18 in. unit sheets, em 
ploving a modified form of Heliarc 
welding which is said to be particularly 
ipplicable when the filter material is 
0.100 in. or more in thickness. Many 
special shapes can also be welded from 
fs in. thick material. In addition to 
producing filter sheets of any area, this 
concern can now weld the porous ma- 
terial to solid stainless steel members, 
such as in closing rings, flanges, etc. 
[he weld-assembled sheets can be 
sheared, drilled and machined, and 
within limits can be rolled and drawn. 


9. Moisture Meter 


REPRODUCIBILITY of results com- 
parable with that of oven-testing 
which is said to have an inherent 
error of 1 or 2 percent) is claimed for 
the new moisture meter offered by 
Thwing-Albert Instrument Co., Penn 
St. at Pulaski Ave., Philadelphia 44, 
Pa. The instrument is battery-oper- 
ated and measures the resistance to 
the flow of an electric current through 
the sample being tested. The current 
flow through the meter is amplified 
by an electronic circuit and the read- 
ings are indicated on a scale directly 


* JANUARY 1948 « CHEMICAL ENGINEERING 








Fairbanks-Morse Single- 
Stage, Split Case Centrif- 
ugal Pump—for depend- 
able, high-speed service. 


When your job demands a multi-stage pump, the 
Fairbanks-Morse pump expert will recommend the 
right one from among the broad line built by his 
company... 

But— frequently he can help you save the cost of 
a more expensive unit by recommending one of these 
single-stage, split-case pumps . . . whose perform- 
ance, where heads reach toward 300 feet and capac- 
ities range to 72,000 g.p.h., is often equal to that of 
more costly multi-stage pumps. 

Without prejudice, he can find for you the pump 
that suits your needs best; for in the Fairbanks-Morse 


line, he has all types, all sizes. 


FA i R BAN he Ss “ Mor S E DIESEL LOCOMOTIVES + DIESEL ENGINES + STOKERS + SCALES 


MOTORS + GENERATORS + PUMPS + RAILROAD MOTOR 
CARS and STANDPIPES + FARM EQUIPMENT + MAGNETOS 


A name worth remembering 
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in percentage moisture. The meter is 
calibrated by weighing the material to 
be tested, then measuring its electrical 
resistance. This process is repeated 
with varying amounts of moisture, un- 
til the range of the instrument has 
been covered. The zero of the scale is 
based on the clectrical resistance of 
the material while in an oven-dry con 
dition. The device is said to be suit- 
able, with proper calibration, for deter- 
mining percentage moisture in paper, 
wood, textiles and a variety of chemi- 
cals, with standard calibrations from 
+ to 50 percent. However, ranges can 
be extended in either direction, if nec- 
essary. 


10. Pressure Fans 


BOTH STRAIGHT-THROUGH and con- 
vertible elbow types are available in a 
new line of Axiflo fans announced by 
the Sturtevant Division of Westing- 





house Electric Corp., Hyde Park, Bos- 
ton, Mass. Both types are produced 
with either three-bladed aluminum al- 
loy wheels or eight-bladed steel wheels. 
Drying, processing, air-conditioning 
and dust removal are suggested appli- 
cations. Fans vary in size from 18 to 
72 in., for static pressures up to 3 in. 
and displacements from 2,000 to 115,- 
O00 ctm 


11. Cylinder Heater 


Tusutar electrical heating ele 
ments, cast in aluminum, and espe- 
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cially designed for clamping to cylin- 
drical surfaces, have been announced 
by Edwin L. Wiegand Co., 7514 
Thomas Blvd., Pittsburgh 8, Pa. These 
new Chromalox units are said to pro- 
vide uniform temperature, resulting 
from careful machining and _ perfect 
fit to the surface being heated. The 
use of aluminum is said to facilitate 
heat distribution, making possible 
lower operating temperatures and 
longer heater life. A variety of diam- 
eters to fit various cylindrical surfaces 
are available. 


12. Corrosion Resistant Valves 


A New Line of alloy globe and gate 
valves for corrosive service, in sizes 
from 24 to 6 in., has been announced 
by Crane Co., 836 South Michigan 
Ave., Chicago 5, Ill. Produced with 
flanged ends, these valves are available 
in 18-8 Mo and in Monel metal, de- 
signed for working pressures of 150 
psi. liquid or gas, and working tem- 
peratures up to 350 deg. F. These 
valves complement the recently an- 
nounced line of plug gate valves pro- 
duced by this company, which are 
made in sizes up to 2 in. Intended 
especially for the handling of chemicals 


and other corrosive materials, the stem 





threads are outside of the valve and 
the stuffing box is unusually deep. 
I'he yoke and bonnet assembly is cast 
in one piece for greater strength and 
rigidity, and the bonnet is bolted to 
the valve body for easy disassembly. 

The globe valve employs a new body 
design said to decrease flow resistance 
to a minimum. The disk has a ball- 
shaped seating surface giving a narrow- 
line bearing said to break easily 
through deposits left by certain types 
of fluids. 


13. Pneumatic Conveyor 


INTRODUCED for the first time at the 
New York Chemical Show, a new 
pneumatic conveying system known 
as the Pneu-Vac has been developed 
by Sprout, Waldron & Co., Muncy, 
Pa. The principal feature of this sys- 


tem is a new collector combining in 
one unit a centrifugal collector of 
cyclone type, in the upper part of 
which is a pneumatic fan which serves 
both to create a suction in the col- 





lector, and to remove fine particles 
from the cyclone discharge. A second- 
ary collector is ordinarily not required. 
[his system can be used both for 
pneumatic unloading of bulk materials 
from box cars to storage bins, and for 
handling the products of various kinds 
of grinding mills. It is claimed to 
operate with 25 to 50 percent less 
power than other pneumatic handling 
systems and to prevent the escape of 
dust from the piping system, since 
this part of the system is under 
vacuum. The material handled does 
not pass through the fan located at 
the top of the collector, so there are 
said to be no parts to wear out. 


14. Continuous Rayon Spinning 


A NOVEL DESIGN of continuous 
spinning machine for viscose rayon has 
been introduced by Dobson & Bar- 
low Ltd., Bradley Fold, Bolton, Eng- 
land. Since the process is continuous 
from the spinnerette to the dried, 
twisted yarn, handling damage is said 
to be eliminated and greater product 
uniformity achieved. 

As the accompanying sketch shows, 
the “Nelson” machine employs for 
each spinning position a pair of rollers 
3 ft. 8 in. long and 64, in. in diameter, 
made of ebonite and mounted so as to 
have a slight inclination of the axes 
towards each other from the wet to 
the dry end. The bottom roller is tilted 
in a horizontal as well as a vertical 
plane. This results in the continuous 
advancement of the yarn along the 
rollers, preventing it from piling up. 
A number of nozzles above the rollers 
provide the necessary treatments. Dur- 
ing the first 50 convolutions around 
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AN IMPORTANT MESSAGE 
TO ALL TANK CAR SHIPPERS 
PLANNING EXPANSION 


The demand for tank cars is so great to- 
day that many shippers are not able to 
meet their present transportation re- 
quirements. General American is doing 
everything possible to relieve this situ- 
ation by producing as many Cars as our 


supply of materials will permit. 


However, we urge those of our cus- 


tomers who are acquiring or planning 


new plants to anticipate shipping re- 
quirements as many months in advance 
as possible. To avoid any unnecessary 
delay in future shipping of bulk liquids, 
we suggest that your traffic department 
check with General American on possi- 
ble car availabilities well ahead of your 
actual needs. Consult your nearest 


General American district officee 





GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street - 


Chicago 


DISTRICT OFFICES e Buffalo e Cleveland « Dallas « Houston e Los Angeles « New Orleans e New York e Pittsburgh e St. Louis 


San Francisco @ Seattle « Tulsa « Washington 
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.+» Replace Your Burner System with 


Finger-tip Controlled ANSUL SO. 





NEEDLE 
REGULATING 















An Easy-to-install Ansul SO, System gives you these 
Four Important Advantages 

GREATER ECONOMY—Small investment in equipment, materially reduced 
operating and maintenance costs, and freeing of valuable floor space. 
FINGER-TIP CONTROL—Easy, positive, finger-tip control providing extreme 
accuracy for reaction or adjustment of pH. 
HIGHER PURITY—Elimination of impurities inherent in burner gases 
(Ansul Liquid SO, is 99.9+ %% [by weight] PURE). 
GREATER SOLUBILITY—Solubility in water is 4 to 5 times greater than 
SO, from burner gas. 

WRITE THE ANSUL TECHNICAL STAFF FOR FURTHER INFORMATION 











PHYSICAL 
PROPERTIES 
Chemical formula : peccececeesosesoo 
Molecular weight. . : asuecoonccouneced 64.06 
Color (gas and liquid)... . «+eee«seeColorless 
Gris cocccccoscoceoecces Characteristic, pungent 
eS. .scnsccceeet 103.9° F. ( —75.5° C.) 
Boiling point....... oe eeeee 140” F. (—10.0° C.) 
Density of liquid at 80° F.. ..(85.03 Ibs. per cu. ft.) 
Specific gravity at GO° FB... cccccccccccecccece 1.363 
Density of gas at O° C. and 
760 mom... . . «6 66s see e e+ + 2.9267 grams per liter 
(0.1827 Ib. per cu. ft.) 
Critical temperature ....... 314.82° F. (157.1 2° Cc.) Send for Bulletin 020.1, “A Compari- 
Critical pressure........ 1141.5 Ibs. per sq. in. abs. son of Ansul SO: and Sulfur Burner 
Solubility... .. . «6.6 eeeeeeeess+-Soluble in water Gas,” and also for your copy of “Liquid 
PUI sc coccccccceccecceses .99.9+°) (by wt.) SOx Sulfur Dioxide”—a treatise on the 
(HO less than 0.01°) properties, characteristics, and indus 
*REG. U. S. PAT. OFF trial uses of Liquid Sulfur Dioxide— 
j written by the Ansul Technical Staff. 








WRITE: Dept. A. 


CHEMICAL COMPANY 


INDUSTRIAL CHEMICALS DIVISION; MARINETTE, WIS. 
60 E. 42nd St, New York — 535 Chestnut St., Philadelphia 









































the rollers, coagulation becomes com- 
plete, assisted by acid provided from 
a jet. Excess acid drains from the 
lower roller and is returned to the co- 
agulating bath circuit. Wash water is 
then applied after coagulation, requir- 
ing a further 30 convolutions. This 
water is also collected. When the 
thread has traveled about three-quar- 
ters of the length of the rollers it has 
been washed completely free from 
acid, and then runs into the drying 
section where electric heating elements 
dry the yarn. The drying process re- 
quires a further 30 convolutions. Fin- 
ally the thread leaves the rollers over 
a suitable guide, is drawn over a wick 
oiling device and is twisted by a ring 
traveler on to a bobbin rotating on a 
vertical spindle. 


15. Intensive Mixer 


Workinc capacities from | pint 
to 275 gal. are available in the new 
Northmaster Intensive Mixer now pro- 
duced by Struthers-Wells Corp., 
Titusville, Pa. Used for processing 





natural and synthetic rubber, asphalt 
compositions, linoleum, paints, plastic 
products and other materials of similar 
character, the mixer is equipped with 
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...as well as REDUCERS and 


ith prac- 
ADAPTERS for use w 
tically all other fitting types 











FLANGED TYPE Conical End FITTINGS ALSO AVAILABLE— 
for faster installation and disassembly of lines... fabricated from 
stainless steel type 316 for use with commercial tolerance light gauge 
tubing having outside diameters from 1" thru 10°. Easily assembled 
with lightweight, bigh strength couplings, which provide an extremely 
compact, Aush, leak-tight union for working pressures up to 250 psi 
Complete line of ells, tees, crosses, adapters, etc. Write for catalog. 
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--- A FULL RANGE OF STAINLESS STEEL 
WELDING FITTINGS FOR PERMANENT 
CORROSION-RESISTANT CONVEYING LINES 


Tri-Clover now offers the most complete line of 
“‘Zephyrweld’’ stainless steel welding fittings in sizes from 
1” through 24” O.D., fabricated in gauges from 

16 to 10, for use with stainless steel light gauge O. D. 
tubing, in permanent installations where liquid conveying 
lines require positive protection against corrosion. 


Employing modern, unique and proved methods throughout, 
the new ‘‘Zephyrweld’’ porosity-free fittings are fabricated 
from three standard stainless steel types . . . 304, 347 and 316. 


'Zephyrweld”’ fitting ends are cut flush for rapid welding. 
Because of their light gauge, no chamfering is required. 
Fittings can be flame cut for disassembly, used again- 

by re-welding. For better, lower cost corrosion-resistant 
conveying lines, see your Jobber, or write for complete catalog. 


Keneoshe, 





Wisconsin 







TRIALLOY AND STAINLESS STEEL 
SANITARY FITTINGS, VALVES, 
PUMPS, TUBING, SPECIALTIES 


FABRICATED STAINLESS STEEL 
INDUSTRIAL FITTINGS AND 
INDUSTRIAL PUMPS 


THE Complete LINE 
Stocks now carried by distibutors strategically located 
throughout the United States 











74 Better Way 
TO PROVIDE BOTTOM HEATING |/? omer 


B* EQUIPPING the new Amersil* opaque fused quartz electric heater 
with a special high temperature acid-proof resilient head, to effect a 





| (FE For more 


Coupon on pages 169-170 











liquid-tight connection, the heating element may be located at the bottom of heating or cooling jackets for the ram, 


a vessel or tank. 


This is particularly important where the level of the liquid 
varies, as it eliminates the danger of the exposed portion of the 
vertical heater causing undesirable high temperatures above 


the surface of the liquid. 


The bottom heater is always completely immersed, assuring 


accurate temperature control at all times. 


Write for folder on new Amersil heater developments. 
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MERSIL COMPANY Ine. 


ENGELHARD 
CHESTNUT AVENUE 





*Trade Name Registered 


HILLSIDE 5, N. J. 


trough and blades. Anti-friction bear- 

ings are employed, with a gear unit 

gp attached to the trough and rotating 
{(C—) | with it. Special metal-to-metal seals 
. guard against leakage. 180-deg. rota- 
\ / tion of the mixing chamber is provided 


=e to permit easy dumping and cleaning. 


6. Pipe Intersection Compass 


To FraciuiraTe the laying out of 
pipe intersections at various angles, 
prior to cutting and welding, the Mar- 
tindale Electric Co., Box 617, Edge- 
water Branch, Cleveland 7, Ohio, has 


introduced a pipe intersection compass 


| - 





The Better Way to Filter 


ANY MATERIAL 
at ANY PRESSURE 
and TEMPERATURE 


The better way is with a versatile, dependable 
Shriver Filter Press, no matter what the material, 
quantity or processing requirements. 


Whether you want to recover solids, clarify 
liquids, decolorize, deodorize, winterize, thicken, 
extract, wash and even partially dry the filter cake, 
redissolve or melt the cake, the Shriver Filter Press 
will do it most efficiently. 


Shriver Filter Presses are made of any metal, 
wood, rubber, plastic or covered metal, for any 
capacity, to operate at any desired filtering tem- 
perature and pressure, with any filtering media or 
filter aids. 


T. SHRIVER & COMPANY, 


802 HAMILTON ST. 



















Inc. 
HARRISON, N. J. 





which is rapid and easy in use. As the 
accompanying illustration shows, a 
holder A is clamped to the pipe and a 
stylus D is set at the center of the de- 
sired intersection, with leg B at the 
desired intersection angle. The com- 
pass portion E, which slides up and 
down on B, can then be swung to 
mark the intersection. The mark is 
made with a soapstone crayon. 


17. Hydraulic Transmission 


A capacity of 4 hp., continuous 
duty, is available in the new ty 
TR2-R13F13 variable speed hydraulic 
transmission introduced by Vickers, 
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NEW CHEMICAL 





Hooker Research Presents... 


PHENYL ISOCYANATE (phenyl carbonimide) 


SOME TYPICAL REACTIONS of Phenyl Isocyanate 


_— , CgHsNCO -++ NH3 CD n-co.nn, 
DESCRIPTION: Ammonia Phenyl urea 
Phenyl! Isocyanate isa pungent, lach- 
rymatory, almost water white liquid. C4HgNCO ++ CH3-NH2 CHy-NH.CONHEK” > 

_ -_ Methyl Amine , 
PHYSICAL DATA: N-Methyl-N’-phenyl urea 
Empirical Formula ....CgH;NCO 
Molecular Weight ....... 9.12 
rong sae sr 15.5°C Le ee CD neco-o-cats 
‘ ). st avi Dood mm ee 

tang, i : — Ethyl Alcohol N-Phenyl urethane 
Refractive Index, n 20/D ....1.535 
Freezing Point ........... —33°C 
Dottie POM ....scccce. 1G C4HsNCO ++ (CH3)2-CH-OH (CH)-CHO-O=CNHK > 
Vapor Pressui e, 100°C ....108mm waprapy’ ceoket lsopropyl-N-phenyl carbamate 
Flash point (closed cup) ..... 63 
SUGGESTED USES: C4HsNCO + C2HsSH CD N-co-s-catts 
Ethyl mercoptan N-Phenyi thiourethane 


As a versatile intermediate for chem- 


ical synthesis, it has many interesting 
possibilities in the manufacture of CeHsNCO + nate Ta - CD NH-CO-CHICO-CHal 
alkyd resins, textile finishing agents, etc 5 as aia: 


herbicides and other as vet undis 

covered products. Among the various CgHsNCO + €_>conn, <> nw-conn-cog” > 
classes of compounds that might be Benzamide N-Phenyl-N’-benzoyl urea 
produced thru phenyl isocyanate 


are: other isocyanates, ureas, anilides, 
dianilides, urethanes, thiourethanes, CgHsNCO + HO-CO-CH2-CO-OH NH-CO-CH;-CONHK > 
Malonic Acid Malonic acid dianilide 


carbamates, and thiocarbamates. 





For more technical information, write on your company 
letterhead for Data Sheet No. 372. Limited sample quan- 
tities of this product are available for experimental work. 


= HOOKER 


ELECTROCHEMICAL 


COMPANY CHEMICALS 


5 Forty-Seventh St., Niagara Falls, N. Y. 
New York, N.Y. Wilmington, Calif. Tacoma, Wash. 





Caustic Soda Muriatic Acid Sodium Sulfide Paradichlorbenzene Chlorine Sodium Sulfhydrate 
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HIT OF THE SHOW! DID YOU SEEIT? 


mm TOLHURST 


variable speed 
pilot plant centrifugal 
with hydraulic drive 











ONLY MACHINE of its type with variable speed 
hydraulic drive. Smooth, stepless speed variation from 
0 to 2150 RPM. Centrifugal force range up to 1700 
times gravity. 
BASKETS 20” and 26” in diameter. Perforate and imper 
forate types available. Interchanqeability of baskets made 
eaty by drop-bottom case 
ADDITIONAL FEATURES include counterbalanced unloader 
and tachometer to indicate basket speed. Single speed, horizontal 
type motor, open, totally enclosed fan cooled or explosion-proof 
as specified. 
LABORATORY SERVICE AVAILABLE — For confidential, unbiased 
and intelligent recommendations on your centrifugal problems, consult 
Tolhurst with its well-qualified staff and modern research facilities 
FOR SPEED AND CONVENIENCE IN 
, a % CLARIFYING LIQUIDS 


% DRAINING SOLIDS %& THICKENING SUSPENSION 


% DEHYDRATING SOLIDS t% SEPARATING LIQUID MIXTURES 


% SEPARATING SOLIDS SUSPENDED IN LIQUIDS 


a-)95.1') Shedd be aia ce 


Division of Americon Mechine ond Metals, Inc. 
EAST MOLINE, ILLINOIS 
American Machine and Metals (Canada) Lid ,2!5 St. James St. W., Montreal | 
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Inc., 1576 Oakm2n Blvd., Detroit 32, 
Mich. This device, suitable for driving 
fractional horsepower machinery, fea- 
tures stepless speed adjustment from 
zero to a maximum on the output 
side, in either direction of rotation. 
Full and constant torque ‘power char- 
acteristics are maintained throughout 
the entire speed range. The input 
shaft may be driven in either direction 
without mechanical change. The unit 
may be stalled without damage as it is 
equipped with an automatic overload 
protection device. Adjustment may be 
made either by a handwheel or by a 
servo control. 


18. Backing Plate 


AS A BACKING for use with filter 
screens of all types, such as fine per- 
forated plate, woven wires, silk cloth, 
filter media, etc., the Pyramid Indus- 
trial Screen Co., 1121 East 37th St., 
Brooklyn, N. Y., has introduced a cast 
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backing plate with pyramidal holes 
said to offer a maximum of open area 
back of the screen. Filtration begins 
it the base of the pyramid-like de- 
pressions, instead of the perforations 
of a standard backing plate. In some 
cases double the open area is said to be 
available for filtration, with conse- 
quent doubled capacity. Furthermore, 
the tapering of the pyramid openings 
is said greatly to decrease blinding 
from sticky materials. It is possible 
to make these plates extra thick for 
resistance to high pressures, or to se- 
cure long life under abrasive condi- 
tions. These plates are recommended 
by the ienend sored for use in cen- 
trifugals, filter presses, vacuum and 
pressure filters, and all other installa- 
tions using a combination of backing 
plate and filter medium. 


19. Improved Hose Valve 


Ticut ctiosinc, with extremely 
light opening pressure, is claimed for 
a new venturi-type automatic hose 
valve introduced by Paul Valve Corp., 
157 East 128th St., New York 35, 
N. Y. The valve is a straight-through 
type, its bore consisting of a venturi 
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Strong, Tough Closures: 
-mass produced! 


MODEL ’‘E 1% (portable)—one Mechanize your closing of heavy-duty, multiwall paper bags, 
oo amie RS sahege oad with BAGPAKERS® You swing into production line speed—up 
both conveyor and ‘sewing head. Han to 15 bags per minute. BAGPAKERS apply famous “cushion- 
i. soto stitch” closure that absorbs 
strains and won’t pull out. 
Whca sealed with strong 
BAGPAKER tape, the 
a oat “cushion-stitch” closure is 

moisture-resistant, con- 

tamination-proof and sift- 


proof. 


Talk over your closing and 
handling methods... your 


ALL BAGPAKERS MAKE THIS ‘ a multiwall paper bag re- 
FAMOUS “‘CUSHION-STITCH ; ; 
quirements, with a BAG- 


PAK engineer. He knows 
ways to speed operations 


and cut costs. 


BALAK 


TAPED CLOSURE IS MOISTURE een 
RESISTANT—SIFT PROOF—T / 
Teped ssure is effected mn M 4 


INTERNATIONAL PAPER COMPANY, Bagpak Division + 220 East 42nd Street, New York 17 


BRANCH OFFICES: Atlanta, Baltimore, Boston, Chicago, Cleveland, Joplin, Mo., Los Angeles, 
New Orleans, Philadelphia, Pittsburgh, St. Lovis, Syracuse. IN CANADA: Continental Paper 
Products, Lid., Montreal, Ottawa. 


CHEMICAL ENGINEERING « JANUARY 1948 ¢ 163 











Here’s another process applica- 
tion for Ampco — this time in a 
brewery, one of the largest in the 
country, These pipes, made from 
grade 40 Ampcoloy, an engi- 
neered aluminum-bronze alloy, 
are 14 feet 75% inches long and 8 
inches in diameter. Eight sepa- 
rate pieces centrifugally cast form 
a complete pipe. These pieces 
with ll-inch end flanges are 
welded together with Ampco- 
Trode 10 aluminum-bronze elec- 
trodes. Ampco-Trode 10 was used 
because it has the same acid- and 
corrosion-resistant and physical 
properties as the parent metal. 
This pipe is used because it 
does not produce cloudiness in 
the beer. It saves money for the 
brewery because it lasts indefinite- 
ly and does not affect the flavor. 
Other process industries 
throughout the country are using 
large quantities of Ampco alumi- 
num bronzes, too, They find that 
Ampco bronzes have many de- 











.»»when they are made from acid- and 
* corrosion-resistant Ampco Bronze 
and welded with Ampco-Trode 10 
aluminum-bronze electrodes 


sirable service qualities not 
found in other anti-acid metals. 
High tensile strength. Good duc- 
tility. Less weight. Favorable 
hardness. This popular aluminum- 
bronze alloy resists corrosion, 
erosion, cavitation — it handles 
successfully such liquids as acids, 
alkaline solutions, sea water, 
mine waters, petroleum sludge, hot 
brine, and food-product liquors. 

Save yourself money, trouble, 
and time — send your processing 
problems to us, Our engineers 
can help you adapt assemblies 
fabricated out of Ampco Metal 
to your requirements. Write for 
our latest descriptive bulletins, 





Ampco-Trode 10 is a product of 


Ampco Metal, Inc. 


Department CB-1 Milwaukee 4, Wis, 


?-20 














E FOR MORE 
INFORMATION 
See Reader Service 


Coupon on pages 169-170 

















section interrupted at the throat by a 
slot crossing the throat. In this slot 
is a hardened Monel metal ball which, 
through the action of the jet, auto- 
matically seats against the downstream 
entrance of the venturi. A plunger 
operated by a thumb button easily dis- 
places the ball from its seat and — 
it to one side to permit flow. Releasing 
the button causes the ball immediately 
to reseat itself. 


20. Pneumatic Transmitter 


IDENTIFIED as Model 42, a new 
pneumatic transmitter has been an- 
nounced by the Foxboro Co., Fox- 
boro, Mass. The device may be used 
for remote transmission of process 





measurements such as flow, static or 
differential pressure, liquid level, tem- 
perature or humidity. It is essentially 
an improved design of this company’s 
earlier transmitter, but is provided with 
important improvements. It incorpo- 
tates a completely new transmitting 
element which is exactly duplicated 
in the receiving instrument, and said 
to give improved accuracy. Simplified 
calibration is another advantage. 


21. Equipment Briefs 


To PERMIT return of condensate to 
boilers at even higher pressures than 
formerly Cochrane Corp., 17th St. 
and Allegheny Ave., Philadelphia 32, 
Pa., has announced development of a 
new CBA high-differential condensate 
return system. The new system per- 
mits the return of condensate either 
to higher pressure boilers, or return of 
lower pressure condensate to boilers of 
the same pressure range as formerly. 


22. A wine of permanent-magnetic 
pulleys with Alnico poles is now being 
offered by Dings Magnetic Separator 
Co., Milwaukee, Wis., in 53 sizes 
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And you save on steel-work, too, by using 





B&W 


LIGHTWEIGHT 







R-309A Ash 
ae 
B&W REFRACTORIES PRODUCTS 


B2W 80 FIREBRICK + BAW JUNIOR FIREBRICK 
B&W 80 GLASS TANK BLOCKS * B&W INSULATING FIREBRICK 
B&W REFRACTORY CASTABLES, PLASTICS AND MORTARS 
OTHER BAW PRODUCTS 
Stationary & Marine Boilers and Component Equipment 
Chemical Recovery Units... 


Fuel Burning Equipment... Pressure Vessels... Alloy Castings 
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Seamless & Welded Tubes .. . Pulverizers 
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Saving steel reduces first cost, lets you stretch your avail- 
able supply. Furnace designers and builders are making 
substantial savings in supporting steel-work and founda- 
tions by lining process furnaces with B&W Insulating 
Firebrick —for B&W IFB weigh considerably less than 
ordinary firebrick. They are the lightest of all insulating 
firebrick. 

Light weight B&W IFB are the key to other important 
cost-savings too. Because of their low heat storage capacity 
and high insulating value, they enable furnaces to respond 
more readily to temperature changes, affording better 
quality control. Heating-up and cooling-off periods are 
shortened. Fuel consumption is reduced, and there is far 
less refractory maintenance and much greater furnace 
availability. 

Your local B&W Refractories Engineer will be glad to 
show you how B&W Refractories products may contribute 
to lower first cost and greater overall production efficiency 
in your furnaces. 


‘BABCOCK 
« WILCOX 











INSULATING FIREBRICK 
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ATLAS ACID- AND ALKALI-PROOF CONSTRUCTION 
PUTS AN END TO IT...ALONG WITH RESULTING 
“DOWN TIME” AND LOSS TO PRODUCTION ... 





Atlas-designed Saturator. Handles solvents Electrolytic tanks used for 20% H.SO, of 
and sulphuric acid up to 150° F. 180° F. and 20% CuSO, also at 180° F.— 
87 tanks in group, each 7’ x 4° x Y deep. 
Pp ’ Lined with Atlastiseal and brick, joined with 
egardiess of the type of acids or Atlos KOREZ (acid-proot coment). 
alkalis you use, you can now have 
equipment of Atlas material and design, 
completely proof against — not merely 
resistant to specified acids, organic and inorganic, alkalis, solvents, oils and greases, 
water, steam and high temperatures. 


Such equipment, for which the largest chemical and steel producers look to Atlas, 
includes floors, tanks, stacks, towers, fume ducts, trenches, nevutralizers, etc. These 
units are built of acid- and alkali-proof materials, which include cements, plastic 
linings, jointing materials and protective coatings. 


Atlas offers a complete service and is prepared to see the job through from plan 
to finished construction, if desired. Our engineers will make recommendations and 
submit plans and estimates—without obligation. Contact our nearest branch—and 
write us at Mertztown for Bulletin TB-1. 





PRODUCTS COMPANY OF PENNA. 


MERTZTOWN PENNSYLVANIA 

*ATLANTA 3, Go., 452 Spring St., N. W PITTSBURGH 27, Pa., 4921 Plymouth Rd 
*CHICAGO 1, I!!., 333 No. Michigan Ave PHILADELPHIA, Pa., 355 Fairview Rd 
*DETROIT 2, Mich., 2970 W. Grand Blvd. Springfield, Pa. 

NEW YORK 16, N. Y., 280 Madison Ave. ST. LOUIS 8, Mo., 4485 Olive St. 

THE ATLAS MINERAL PRODUCTS CO. OF TEXAS, INC. Box 252, Houston 1, Texas 

DALLAS 5, Tex., 3921 Purdue St *LOS ANGELES 12, Cal., 172 S. Central Ave. 
*DENVER 2, Colo., 1921 Bloke St NEW ORLEANS 12, la., 208 Vincent Bidg 
*HONOLULU 2, Howoii, U.S.A., P.O. Box 2930 “SAN FRANCISCO 3, Calif., 244 Ninth St. 
OMAHA, Neb., 423 South 38th Ave *SEATTLE 4, Wosh., 1252 First Avenue, $ 
*KANSAS CITY 2, Kan., 1913 Tawromee Ave. *Stock corried of these points 


IN CANADA: Atlas Products are monvfactured by H. L. BLACHFORD, Limited, 
977 Aqueduct Street, Montreal, P. Q., 86 Bloor $t. W., Toronto, Ont. 




















rauging from 12 in. diameter by 12 in. 
width, to 30 in. diameter by 60 in. 


23. Onty 15 in. long by 1g in. in 
diameter, a new small carbon dioxide 
fire extinguisher for placement along 
side hazardous spots is being offered 
under the name of Power-Pak, by 
Power-Pak Products, Inc., 43 Pearl 
St., Buffalo 2, N. Y. The unit weighs 
only 2 lb. 6 oz., and contains 10 oz. 
of carbon dioxide gas. 


24. AvaiLaBiLity of nylon filter cloth 
has been announced by Filter Media 
Corp., Hamden 14, Conn. This cloth 
is said to be substantially inert to most 
common alkalis, most organic acids, 
halogenated hydrocarbons, aldehydes, 
ketones, alcohols, carbon bisulphide, 
carbon tetrachloride, trichlorethylene, 
and benzene. Twill, chain and plain 
weaves in numerous porosities and 
widths are available. Made-up filter 
elements can also be provided. 


25. A NEW use for its well-known 
countercurrent classifier has been an- 
nounced by Hardinge Co., York, Pa. 
This machine, which is a rotating cyl- 
inder containing a continuous spiral 
baffle, can be used in thorough wash- 
ing of the cullet or broken glass which 
is one of the ingredients used by the 
glass industry in the manufacture of 
new glass. It is said that no completely 
satisfactory method of washing cullet 
has heretofore been available. 


26. A COMPLETE line of permanently 
magnetized magnetic separators, in- 
cluding magnetic pulleys, drums, spout 
and suspended magnets, as well as 
other types of standard and special 
designs, is now available from Mag- 
netic Engineering & Mfg. Co., Clifton, 
N. J. This line supplements the com- 
pany’s wide variety of electromagnetic 
separators for all purposes. 


27. Speciat strapping for insulation 
binding and other maintenance and 
— functions in chemical 
plants is now available from A. J. Ger- 
rard & Co., Chicago, Ill. Among other 
special strapping materials are stainless 
steel, copperclad, Monel and _gal- 
vanized. 


28. To mprove the wetting proper- 
ties of water as a fire extinguishing 
agent, American-La France-Foamite 
Corp., Elmira, N. Y., has announced 
Pentrate, a wetting agent which is 
used to the extent of 1 percent in 
water for certain fire-fighting applica- 
tions. It is said to be particularly effec- 
tive in fighting deep-seated smoldering 
fires, such as fires in bales of cotton, 
waste and similar materials, as well as 
coal piles. 
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NEW PRODUCTS AND MATERIALS 


Richard Ph. Porter, assistant EDITOR 





51. Rosin Derived Alcohol 


AVAILABLE for the first time in com- 
mercial quantities, a new low-cost resin 
ilcohol made from rosin is being man- 
ufactured at the Burlington, N. J., 
plant of the Hercules Powder Co., 
Wilmington, Del. Having potential 
ipplication in a variety of industries, 
hydroabietyl alcohol is the first pri- 
mary alcohol to be developed from 
rosin on a commercial scale. In com- 
parison to all other rosin derivatives, 
this new alcohol is the most resistant 
to discoloration and degradation by 
ght or air. 

Hydroabietyl alcohol is a viscous 
liquid at room temperature, is color- 
less, tacky, and, in contrast to common 
ilcohols, it is not miscible with water. 
Its resinous nature, together with the 
similarity of its properties to those of 
ther high molecular weight alcohols, 
suggests a variety of industrial applica- 
tions where low cost is an important 
factor. Hydroabietyl alcohol is misci- 
ble with other alcohols, ketones, esters, 
hydrocarbons and chlorinated 
hydrocarbons, and is compatible with 
many film-formers and resins used in 
protective coatings, adhesives, and 

ther similar products. It can be used 
without further chemical reaction as a 
modifier for chlorinated rubber, poly- 
amides, hydrogenated oils, textile sizes, 
rubber compositions, and essential oil 
vehicles. 

While the published research has 
disclosed a variety of valuable prod- 
ucts that may be derived from this 
ilcohol including resins, foamers, de- 
tergents, wetting agents, emulsifying 
igents, plasticizers, corrosion inhibi- 
tors, anti-oxidants, parasiticides, and 
other similar compounds, a more thor- 
ough investigation of the industrial 
usefulness has awaited the commer- 

il availability of this resinous alcohol. 


ethers, 


52. Viscous. Plasticizer 

\NOTHER petroleum cerived plasti- 
izer has been announced by the 
Standard Oil Co. of New Jersey, 15 
West 51st St., New York 19, N. Y. 


Having high viscosity and good com- 
patibility with resins, this new prod- 
t, resulting from a solvent extrac- 
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tion process, has been tested in a 
wide variety of applications. Known as 
NUSO 250, this plasticizer has the 
following physical characteristics: API 
gravity, 11.5; specific gravity, 0.989; 
lb. per gal., 8.24; flash point, deg. F., 
470; Saybolt Universal viscosity at 
100 deg. F., 45,000; Saybolt Univer- 
sal viscosity at 210 deg. F., 254; color, 
dark-clear; pour point, deg. F., +50, 
aniline point, deg. F. (ASTM D-611), 
120. 

One notable characteristic is the 
extreme change in viscosity between 
the temperatures of 100 deg. F. and 
210 deg. F. While this characteristic 
would be objectionable in the field of 
lubrication, it is desirable in applica- 
tions of plasticizers. The viscosity char- 
acteristics of NUSO 250 prevent mi- 
gration within the composition after 
it is prepared. This means that the 
consistency will remain the same 
throughout the finished product, thus 
minimizing the tendency to become 
brittle and to crack. High viscosity 
at ordinary temperatures provides a 
greater weight percent of the plasti- 
cizer to be used in a given composi- 
tion. 

Suggested applications for NUSO 
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>50 are in the manufacture of floor 
tile, caulking and potting compounds, 
printing inks, rubber compounding, 
wax compositions, rust preventives, 
waterproofed canvas, paper laminates, 
etc. Many of these suggested applica- 
tions were developed during the field 
testing of this new product. 


53. Colloidal Silica 


CoLLompat silica, under the name 
of Ludox, is now manufactured by 
a new patented process by the E. [. 
du Pont de Nemours & Co., Wilming- 
ton 98, Del. Ludox is a salt and 
sodium-free sol made by reacting so- 
dium silicate with an acid form of a 
cation exchange resin. It consists of 
a faintly opalescent water solution 
containing SiO, in a relatively high 
state of purity and in a highly divided 
chemically reactive form. Solutions of 
18 percent silica concentration are al- 
ready available, and it is expected that 
a 30 percent solution will be ready for 
the market early in 1948. These solu- 
tions can be stored for indefinite 
periods without any trace of settling 
or gelation. However, they can be 





Individual particle size of colloidal 
silica is indicated 


readily precipitated or gelled by the 
addition of certain salts or organic ma- 
terials. 

Studies have shown Ludox to have 
individual particle size of less than 





173 








~¢ 


Rotary Positive Blower of 12,500 CFM ca- 
pacity, with direct-connected motor drive. 





When you put your blower questions up to Roots-Connersville, 

you gain these important advantages: 

1. Long experience in the adaptation of blowers to needs of the 
chemical industry, coupled with the forward-thinking of 
our alert engineers. 

2. Our dual-ability to supply either Rotary Positive or Centrifugal 
Blowers, whichever type is best fitted to the specific work. 

3. A wide range of standard capacities, from 5 CFM to 50,000 
CFM (or higher), adapted to any modern drive, which makes 
for lower prices and faster deliveries than “special” designs. 

Finally, when you have selected the R-C Blower that satisfies 

your requirements, youcan be certain 

of sound, sturdy construction, low 
maintenance and operating costs, and 

a long life of profitable performance. 

For accurate answers to your blower 





questions, consult us. 


In 1858, when the Adantic Cable ROOTS-CON N E RSV | LLE 


carried its first message, “Roots” had 


been building blowers for four years, B L¢ ) \ 5 . a) | ) TT 
tam Ga ihe nt cee ' ER CORPORATION 
we're old, but old because we're good. 801 Illinois Ave.. Connersville. Ind. 


ROOTS-(FONNERSVILLE 


OTARY ENTRIFUGAL 


* * ONE OF THE DRESSER INDUSTRIES + * 

















one millionth of an inch in diameter, 
and that it is highly hydrated. In this 
respect it resembles organic colloidal 
materials rather than the hitherto 
available finely divided suspended in- 
organic powders. It is believed that 
this hydration, along with fine particle 
size and low molecular weight, is re- 
sponsible for the reactivity of this new 
form of colloidal silica. This material 
can be used to modify other sub- 
stances to utilize the properties of 
silica, such as mechanical strength, 
resistance to atmospheric and chem- 
ical agents, and resistance to heat. 

One example of such reactions is 
that Ludox has an insolubilizing action 
on water soluble substances, such as 
starch, proteins, and water soluble syn- 
thetic resins. Thus, it is expected to 
find application in the surface treat- 
ment of paper, organic textile finish- 
ing treatments, leather dressings, and 
other similar processes. 

This product also appears to com- 
bine with water insoluble substances, 
such as Neoprene and rubber wherein 
it exerts a reinforcing action similar 
to the action of carbon black. It is 
suggested, then, that Ludox may be 
used where a colorless reinforcing 
agent for rubber is desired. Ludox is 
now available in small commercial 
quantities, but the manufacturer 
plans to make it available in increas- 
ing amounts. 


54. Seed Disinfectant 


Now recommended to combat 
numerous seed-borne and _ soil-borne 
crop diseases is a new seed disin- 
fectant available from the E. I. du 
Pont de Nemours & Co., Inc., Wil- 
mington 98, Del. Known as Ceresan 
M. this disinfectant contains, as an 
active ingredient, ethyl mercury p-tol- 
uene sulfonanilide. One important 
characteristic of this new material is 
that, when properly handled, it greatly 
reduces the hazard of irritation of the 
skin of persons using it. It is a dry 
powder and can be used in any equip- 
ment that insures complete coverage 
of seed, such as in mechanical treaters 
and home-made rotary drums. 


55. Peracetic Acid 


AcTIVE OXYGEN makes up 8.6 per- 
cent of a stable 40 percent solution of 
peracetic acid now being manufactured 
by the Buffalo Electro-Chemical Co.., 
Inc., Buffalo, N. Y. Large scale pro 
duction by this company of hydrogen 
peroxide at 90 percent concentration 
has made it possible for them to de 
velop a commercially useful process for 
the manufacture of peractetic acid. So 
lutions of the acid are efficient bleach 
ing agents for various textiles, for pro 
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— DESCRIPTION: Formaldehyde Solution 


—s ae U.S.P.; Formaldehyde content: not less than 
e sey 37 per cent by weight. 
a APPEARANCE: Clear, colorless liquid; 
od Low acid, ash, and metal content. 
re Formaldehyde Heyden is rigorously controlled to assure 
: consistent yields and high quality of finished products. 
Technical data on the use and handling of formaldehyde are x 
available upon your request. a 
Stats? 
= Dependability is assured when you specify HEYDEN BEE 
~~ er. ste PE Sage FRI aaa ers = & ec 
ee ee Se sr Sa es mand gE ae — et ene. wai 


FORMALDEHYDE - PARAFORMALDEHYDE - HEXAMETHYLENETETRAMINE 


~ ; 2 eS a One aig get ald _— : - 
“ ESET = 2 eS ee oo La on re one = a AS , SME 
ae wos . . . . 
Saris ae Formaldehyde Solution is available in Tank Cars, 
: - nr a. > 
SRS Tank Trucks,* Drums, Barrels, Kegs, Carboys, 
= te 
a and Boftles. 


“New York metropolitan area only. 





“GN . 
HEYDEN 


CSU oul 


Hi i » i) i CHEMICAL CORPORATION 
393 Seventh Ave., New York 1, N.Y. 

CHICAGO OFFICE, 20 North Wacker Drive 

PHILADELPHIA OFFICE, 1700 Walnut Street 
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Easily rolled to any part of your plant, these 3 
cu. yd. tilt type bodies speed production and cut 
handling costs on raw materials, finished prod- 
ucts or waste. Any number of these or other 
type bodies can be handled, from your loading 
platform, by one Dempster-Dumpster truck hoist- 
ing unit. As shown here, loaded bodies are 
rolled to loading points, picked up, hauled, 
dumped and returned . . . a continuous cycle 
of operation. Standard or special bodies in 1'/2 
to 10 cu. yd. capacity are built to handle any 
type of material. Cost of installing is surpris- 
ingly low. Write for catalog 247 today. 


D) EMPSTE 
UMPSTE' 


DEMPSTER BROTHERS, INC. 
118 Springdale, Knoxville 17, Tenn. 











PROCESSING Woe EQUIPMENT 


SIFTER and MIXER ... Two in One! 











Capacities from 1 to 234 cu. ft. per charge. Agitator design relieves end-load 
strain on outboard roller bearings. Inlet and discharge gates centrally located. 
Flush-fitted or sealed covers. Packing glands conveniently situated on Mixer body. 
Designed by experienced engineers and built to specifications. Robinson Equip- 
ment is available for all processing requirements . . . mixing, grinding, sifting, 
crushing, blending, etc. Inquiries invited! 


ROBINSON  MANUFACTU RING CO. 
qa. 


ant: Muncy, 
SALES REPRESENTATIVE 


MERCER-ROBINSON COMPANY, INC. 
30 CHURCH ST., NEW YORK 7, N. Y. 
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teins and generally for alkali sensitive 
materials. ‘They are effective in acid 
and neutral as well as in alkaline solu- 
tion. Bulk and emulsion polymeriza- 
tions can be carried out using perace- 
tic acid as polymerization catalyst. 
Bacteria and other micro-organisms are 
killed rapidly by contact with a very 
dilute solution. Enzyme systems are 
inactivated by it. In the food process- 
ing industries this characteristic may 
be used to prevent browning of cut 
fruits and vegetables. Organic syn- 
theses such as hydroxylation or epoxi- 
dation of olefinic double bonds are 
possible because of peracetic acid. Sub- 
stituted benzene or naphthalene rings 
undergo splitting by reacting with this 
oxidizing agent. Peracetic acid is avail- 
ible in limited quantities. 


56. Hydroquinone Derivatives 


Low oi solubility and high water 
solubility restrict the use of hydro- 
quinone as an antioxidant and stabiliz- 
ing agent for preventing deterioration 
of fats, oils and resin monomers. ‘Ten- 
nessee Eastman Corp., Kingsport 
lenn., is now making, in commercial 
quantities, two derivatives of hydro- 
quinone which overcome this difh- 
culty. Both hydroquinone mono 
methyl ether and 2.5-ditertiary butyl 
hydroquinone show little tendency to 
discolor. 

Hydroquinone mono ethyl ether 
is finding application as a stabilizing 
agent in textile lubricating-oil formu- 
las. Because of the stability of the 
ether groups, this compound is also a 
promising raw material for organic 
syntheses, and is said to have possibili- 
ties in the fields of drugs, cosmetics 
and dyes. In both synthetic and natu- 
ral rubber compositions, 2,5-ditertiary 
butyl hydroquinone has been found 
suitable as a preservative. It is a good 
polymerization inhibitor for styrene 
and other resin monomers. Non stain- 
ing and non discoloring, it is particu- 
larly useful for stabilizing latices and 
white stock such as are employed in 
many mechanical rubber fabrications. 

Another derivative hydroquinone di- 
methyl ether is stable and is unaffected 
by boiling acids or alkalies. Since the 
ring hydrogens are labile, it has many 
possibilities in organic syntheses. This 
chemical has a very pleasing fragrance 
of sweet clover. For this reason, it is 
finding acceptance in the perfume in- 
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Trick Arithmetic? 





ymber of continuo” 
n 
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NOT AT ALL. It's an equation instrument users are 
applying to simplify meter and control installations. 
It's an equation worth remembering. 


Here's how it works: 


The Bailey Meter Company has simplified electronic 
instruments and controls to 4 basic circuits and 8 basic 
component parts. With these 4 circuits and 8 parts you 
can get more than 100,000 combinations of electronic 
instruments and controls. 


Here's what happens when you specify Bailey Controls. 
First of all, you can automatically reduce your stock of 
replacement parts. You don't need as many. Parts are 
interchangeable. You have fewer dollars idling in the 
stockroom. 


Next, you save maintenance costs. Maintenance men 
quickly become familiar with the standardized Bailey 
Parts. Repairs take less time. Furthermore, training on a 
multiplicity of different assemblies is unnecessary. 


Tube problems vanish, too, when Bailey Meters are in- 
stalled. Tubes are the standard, easy-to-get type. Specials 
and order-from-the-factory variety have been avoided. 


If you are crowded for panel space, then by all means 
get complete information about Bailey Meters and Con- 
trols. Write today for a copy of bulletin No. 17. Bailey 


Meters save panel space. 
P-14 


BAILEY METER COMPANY 


1054 Ivanhoe Road Cleveland 10, Ohio 
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provide tailored protection 


against over-pressure 


Wherever pressure is employed, you'll find a need 
for Black, Sivalls & Bryson SAFETY HEADS. A wide 
variety of sizes and types are available, engineered 
for each problem, based upon the particular needs of 
the job. All employ the famous B S & B metal dia- 
phragm that breaks in tensicn at pre-determined pres- 
sure and temperature. No other pressure relief 
device offers such complete protection with such 
economy ... none can approach the relief capacity 
of a SAFETY HEAD in a given diameter. SAFETY 
HEADS are built for a specific job . . . pressure relief. 
No pressure vessel equipped with a SAFETY HEAD 
has ever burst from over-pressure. 


Versatile . . . Simple 


tures 


Chemical Processing 
Power 

Textile 

Petroleum Production 
Air Conditioning 
Aviation 

Bottling 

Construction 





$8 B SAFETY HEADS 








.. . Sure! 


Pressures up to 25,000 psi, liquids or gases . . . SAFETY 
HEADS handle them in perfect safety. Act instantly. Pro- 
vide full-pipe size unrestricted relief opening. No working 
parts. Quickly installed. easily replaced. Tamper-proof. 
New SAFETY HEAD rupture discs are guaranteed to burst 
within five percent of specified pressure at stated tempera- 


These industries employ SAFETY HEADS daily .. . 


Compressed Air 

Food Processing 
Refrigeration 
Petroleum Refining 
Plumbing and Heating 
Brewing 

Water Supply 

Mining 


and scores of others. 


Write today for latest catalog ... see how SAFETY HEADS can 
provide that positive margin of safety in your factory. Address 
Special Products Division, Black, Sivalls & Bryson, Inc., Power 
and Light Building, Kansas City 6, Missouri. 









FOREICH (HOUIRIES taVITED 


KANSAS CITY, MO. W& “ 
SITT TS 





PULP Cable Address: BLACK, KANSAS CITY, U.S.A 






BLACK, SIVALLS & BRYSON, INC. 


OKLAHOMA CITY, OKLA 


















dustry, particularly in the formulation 
of | perfumes. It is also useful as 


a weathering agent for paints and plas- 
tics and in sun-tan lotions and creams. 
Further processing of hydroquinone 
dimethyl ether lends to amino hydro- 
quinone dimethyl ether, an interme- 
diate in the manufacture of certain 
naphthol dyes. Other hydroquinone 
derivatives made by this company in- 
clude toluhydroquinone, hydroquinone 
diethyl ether, hydroquinone di-n-butyl 
ether, hydroquinone mono ethy! ether, 
hydroquinone mono-n-buty] ether and 
hydroquinone di (beta hydroxyethyl) 
ether. 


57. Insecticides 


Uncoverep by scientific teams in 
Germany at the close of the war was 
a new chemical compound that has 
turned out to te an effective insecti- 
cide against a wide range of insects. 
The Germans tested it briefly, but did 
not develop a method for commercial 
production. A commercial method for 
making this compound has been de- 
veloped by the Agricultural Chemical 
Div., American Cyanamid Co., 30 
Rockefeller Plaza, New York, N. Y. 
Having the brand name of Thiophos 
3422, this new insecticide with the 
chemical name of 0,0-diethyl o-p-ni- 
trophenyl thiophosphate. The com- 
pound in technical grades is a liquid. 
After formulation into  wettable 
powder, it can be used as a spray. 
It can also be formulated for use as 
a dust. 

Thiophos 3422 was widely tested 
during 1947 and is claimed to be 
effective against a wider range of in- 
sects, mice, and other similar bugs, 
than other chemical compositions now 
in practical use. This includes nicotine, 
rotenone, DDT, and other com- 
pounds. Commercial quantities of this 
new insecticide will be manufactured 
in 1948 and will be available through 
regular distribution channels. 


58. Woodworking Adhesives 


BowLinc Pins, according to the 
Midland Glue Products Co., 1478-88 
Madison Ave., Detroit, Mich., have 
been laminated with its new Wood- 
Tite glue and have thereafter with- 
stood over 3,000 games. Ready for 
use as delivered, this cold liquid ad- 
hesive requires clamps or pressure for 
a short time to permit it to set. For 
bonding of all types of wood and ply- 
wood its features include resistance 
to extreme heat, cold and moisture, 
freedom from obnoxious odors and 
stability in storage. It dries transpar- 
ent and may be easily sanded. Wood- 
Tite glue has found use in cabinet 
making, maintenance and repair shops, 
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LEAF PROCESSING 


...@ vital step in producing fine smoking tobacco 















Wherever leaf processing is on a production basis . . . 
or wherever interlaced fibrous materials must be torn 
apart . . . consider this machine. Its special purpose 
design, its intermeshing, serrated knives may mean new 
and unexpected profits to your industry too. 















In the tobacco industry, stripping the leaf from the 
stem was considered for years a time-consuming, hand 
operation. But no longer! Today, leaf processors count 
on the Sprout-Waldron unit shown below to do the job 
better and faster. The machine's sturdy thresher-action 
speeds production with a minimum of fines at tremendous 
labor savings. 











mm ah 








Just state your individual problem. If you mix 
one material with another . . . reduce its size... 
separate one particle size from another . . . or 
handle material in bulk, you may realize con- 
siderable savings by consulting Sprout-Waldron. 
Our valuable ADAPTIONEERING service — 
ingenuity + machines + experience — is at 
your command. Sprout-Waldron & Company, 
Muncy, Pennsylvania. 





\gr ROD DSSS 
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Big Jobs... 


With proper plant heat balance your steam may do two big jobs. If 
you generate steam for processing or heating a Troy-Engberg Steam 
Engine can produce By-Product Power at a very low cost. The same 


steam then yields power as well as heat units! 
- 
It’s the simplest story in the plant. Steam is first passed through the 


engine—driving cookers, driers, cutters, pumps, blowers, compressors 
or generators. Then the exhaust, with most of the original heat units 
still intact, is used for processing or heating. And for dependability 
nothing beats the standard counterflow steam engine . . . no interrup- 
tions from power failure. 


TROY ENGINE & MACHINE COMPANY 


(Established 1870) 


1300 Railroad Avenue Troy, Pennsylvania 
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FOR MORE 
INFORMATION 


See Reader Service 


Coupon on pages 169-170 











pattern making, carpentry work, lug- 


gage manufacturing, construction in- 


dustries and furniture manufacturing. 


59. Surgical Aid 
Newest product of the blood frac- 


tionation process to be made available 


by Cutter Laboratories, Berkeley, 
Calif., is fibrin film, a uniformly thin, 
smooth, sheet-like material for use in 
plastic surgery. Made entirely of the 
coagulating elements of human blood, 
it may be left in the body without 
causing inflammation. Successful use 
has been noted in brain surgery as a 
satisfactory substitute when the mem- 
branes covering the brain or spinal 
cord are damaged or diseased. In such 
cases fibrin film is eventually vascula- 
rized and forms a permanent neo- 
membrane. In plastic surgery and as a 
dressing for burns, drying and adhe- 
sions are prevented and removal is 
achieved without damaging the under- 
lying healing area. The product is 
available in sealed, sterile tubes and 
does not require refrigeration. Prepa- 
ration for use is accomplished by soak- 
ing in a sterile saline solution. Under 
such treatment, it becomes elastic, 
resembling a moist tissue membrane. 


60. Redwood Bark Derivative 


Now AVAILABLE for laboratory and 
quantitative testing from Pacific Lum- 
ber Co., byproducts division, 100 Bush 
St., San Francisco, is Sodium Pal- 
conate, trade name for a new sodium 
salt of complex organic acids derived 
from the bark of the California giant 
redwoods. Aliphatic hydroxyls, phe- 
nolic hydroxyls and carboxyls in the 
ratio of 2:4:3 are contained in the 
product. Minimum molecular weight 
exceeds 900 and the conductometric 
neutralization equivalent is approxi- 
mately 140. Surface tension is lowered 
appreciably when added to water and 
as a concentrated aqueous solution it 
becomes gel-like in structure. Conver- 
sion to the free acids is easily accom- 
plished by passage of a dilute solution 
through a cation exchange column. 
Resultant free acids are more soluble 
in organic solvents and less soluble in 
aqueous solvents than Sodium Pal- 
conate, which may be classed as in- 
soluble in organic solvents, highly 
soluble in water and only somewhat 
soluble in a 50 percent water-alcohol 
solution. In an aqueous state Sodium 
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Performs Best 


What's your problem in flexible connections? 
Whether it involves vibration, misalignment or 
connecting moving parts while conveying steam, 
oil, water, other liquids, semi-solids or gases, 
you'll find a solution in the complete line of Amer- 
ican Flexible Metal Hose and Seamless Tubing. 
American Seamless Flexible Metal Tubing, as 
flexible as garden hose, and as leakproof as the 
seamless bronze tube from which it is made, is 
standard in sizes 4g” to 4” 1.D. American Metal 
Hose is available in brass, bronze, aluminum, steel 
and other metals, some of these in sizes up to 
12” I.D.—made from strip in four spirally wound 
types. Either hose or tubing can be furnished com- 
plete with fittings to your exact specifications. 
Detailed information is available on request, 
and our Technical Department will gladly coop- 


erate on any unusual problems. ome 


METAL HOSE 






In the new Ryan lightplane muffler, American Flex- 





ible Metal Hose conducts cold air from the air stream 






to the heat exchanger and warm air from the heat 





exchanger to the cabin heater. This hose is 2” O.D. 






Type UI! aluminum. 
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In this press that bonds plywood panels, 15 of a time, hot 
water is brought to the movable 100” x 50” hot plates 
through American Seamless Flexible Metal Tubing, rein- 
forced with bronze braid and attached with brass couplings. ' 
Press manufactured by Williams, White & Co., Moline, Ill. 


METAL HOSE 
THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: THE CANADIAN FAIRBANKS-Morse Co., LtD., 
Montreal 3, Canada 
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FLOWSHEETS 


of the 


Chemical Process Industry 





@ From acetaldehyde to zinc oxide, Chemical Engineering's flowsheets of 
the chemical process industries give in diagrammatic form stepwise details 
of materials flow and processing. Raw materials, power and labor require- 
ments per unit of product are given in must cases. 

Thirty pages larger than the previous edition, the book has thirty- 
seven new flowsheets—and older sheets which were retained were checked 
with authorities and the majority of them revised to bring them in line 
with latest practice. 

It's a completely up-to-date reference book of 158 pages, 8}" x 11” in 
size, in a gold-stamped, simulated leather cover with a metallic ring binder. 


Orders should be placed, at $1.50 each, 
directly with the Editorial Department 


CHEMICAL ENGINEERING 


; 
| A McGraw-Hill Publication @ 330 West 42nd Street, New York 18, N. Y. 


{______ 
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Nothing can damage expensive i. 


pressure control equipment 
quicker than a bit of dirt. pipe 
| scale, or foreign material in the 
working parts. Protect this expensive equip- 
| ment by the proper installation of a good 
sturdy strainer in the line just ahead 


The new CASH-ACME “Y" Type Strainer ix 


ruggedly built around two hundred and fifty pound cast ‘ 
\ iron standard. Brass and cast iron available ,§ to2 
\\W pipe sizes. Mandard of special screen 


\ your Mill Supply dealer 
ask for CASH-ACME Automatic Valves. 


. 


‘ 


Write for descriptive Bulletin No. 224 


for complete information. 






STOCK-CATALOG-SELL 


factur: nS 
cCASH-ACME Products 


SPECIALISTS 
or 





Palconate is effective in removing zinc 
and aluminum ions from solution. It 
is mildly antiseptic to such organisms 
s Aerobacter aerogenes and Bacillus 
mycoides. 


61. Piezoelectric Crystals 


'o REPLACE the natural quartz crys- 
tals used in long-distance ee 
circuits, the Western Electric Co., 
lentown, Pa., is producing ads 
diamine tartrate crystals. Known as 
EDT, these differ markedly in chemi- 
cal composition from quartz. How- 
ever, both are piezoelectric in char- 
acter; that is, they can _ convert 
mechanical energy to electrical energy 
or they can reverse the process. A 
small plate of such a crystal will vibrate 
with unvarying frequency when elec- 
tric current is applied to it. This 
quality may be employed in sending 
many telephone conversations over the 
same wires at the same time but at 
different frequencies, using crystal fil- 
ters to guide each conversation into 
its proper channel. Artificially grown 
crystals weigh about a pound and are 
about 6 in. long with a 2x3 in. cross- 
section. The first seeds of crystal from 
which subsequent crops are harvested 
ire only 4 in. across. They are ob- 
tained by evaporating a saturated 
solution of the chemical in a dish. 
Crystals so formed are then swished 
slowly back and forth in a supersatu- 
rated solution of the chemical to grow 
larger. A crop of crystals can be ‘har- 
vested every three months, and the 
seeds cut off from the new growth and 
replanted in the solution to start an- 
other crop. 


62. Penicillin Aid 


More EFFECTIVE and more ¢ 
nomical use of penicillin in combating 
bacterial infections is said to result 
when it is used in conjunction with 
caronamide. This new drug, with the 
brand name Staticin, manufactured by 
Sharp & Dohme, Inc., Philadelphia, 
Pa., acts temporarily to block the 
small tubes in the kidnevs, so tha‘ 
penicillin is administered at the samme 
time as the Staticin it will not be ex 
creted from the body as rapidly as if 
it were administered alone. A high 
concentration of penicillin in the 
blood stream for a longer period of 
time is especially desirable against 
highly resistant infections like typhoid 
fever, osteomyelitis and subacute bac 
terial endocarditis. Use of Staticin 
permits the rate of dosage of penicillin 
to be reduced to maintain adequate 
concentrations in the blood stream. 
\ benzoic acid derivative, caronamide 
is technically known as 4-carboxy- 
phenylmethanesulphonanilide. 
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The ingenious design of the Boker Perkins 
“ter Meer” Centrifugal eliminctes the stop 
Ping.and starting delays commonly asso 
ciated with separation of liquids and solids 
in centrifugal. ‘Once the “ter Meer” Cen- 
witugal is started and reaches desired oper- ‘ee | 
ating speed, the loading, separating, and 
Ls discharging cycle is performed continuously | | 
on well as automatically. This constant running, automatic operation assures you of vs 
production with a minimum of power and labor. Illustrated is a Model HS-36 Baker 
“ter Meer” Centrifugal equipped with 4 cu. ft. capacity perforated filter type drum. Stai La, 
steel and nickel operating parts. 10 HP main drive motor, 1 HP motor driven oil pump. Other 
Baker Perkins “ter Meer” Centrifugals are available with drums from 18” to 93” diameter, 
either perforated or solid type. Send us a description of your liquid-solid separation require-_ 
ments, and we will be glad to recommend the Baker Perkins “ter Meer” Centrifugal specifi- 
cally svited to speed and simplify processing of materials to precisé specifications in your plant. 


Buwer eres Ii 


CHEMICAL MACHINERY DIVISION, SAGINAW, MICHIGAN 
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Formula for uatiou-uide 
Steel -Sewice 


Take a large and diversified stock of steel 
products. Add a complete, expertly trained 
service organization. Then multiply by 
twelve and you’ve got Ryerson—the answer 
to a multitude of steel problems. 

The great twelve-plant Ryerson Steel- 
Service system is the dynamic result of more 
than a century of experience in the business 
of steel distribution. It’s an organization 
built around the varied abilities of thousands 
of experienced steel men. And its sole pur- 
pose is to meet your steel requirements as 


accurately and as promptly as possible. 


RYERSON STEEL 


184 


Restricted only by the shortages brought 
on by today’s tremendous demand, Ryerson 
Steel-Service is always yours for the asking, 
whether your needs are measured in pounds 
or tons. So contact the nearest Ryerson 
plant for prompt personal service whenever 
you need steel and for full cooperation when- 
ever you are faced with a steel problem. 

Joseph T. Ryerson & Son, Inc. Steel- 
Service Plants at: New York, Boston, Phil- 
adelphia, Detroit, Cincinnati, Cleveland, 
Pittsburgh, Buffalo, Chicago, Milwaukee, 
St. Louis, Los Angeles. 
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Richard F. Warren, Assistant EDITOR 





Westvaco Will Make 
Phosphorus in Idaho 


Prans for producing elemental 
phosphorus in an electric furnace 
plant near Pocatello, Idaho, are now 
complete, announces Westvaco Chlo- 
rine Products Corp. The first 15,000 
kva. furnace is expected to be finished 
in early 1949. This development will 
tie in with Simplot fertilizer opera- 
tions and later with Westvaco’s soda 
ash plant near Green River, Wyo. 

Phosphate rock will come from de- 
posits in the Fort Hall Indian Reser- 
vation some 25 miles from the furnace 
site. Simplot holds a lease on the 
deposits. Phosphatic shales will be 
used in the furnace, which will be 
located adjacent to Simplot’s present 
single superphosphate plant west of 
Pocatello. 

Phosphorus output will at first be 
sent to Westvaco’s plant at Carteret, 
N. J., for processing; company officials 
expect that this operation will eventu- 
ally be carried out at its Wyoming 
+ Excess —- will be used 

y Simplot to produce fertilizers, and 
this firm has plans to build a phos- 
horic acid unit, and use sulphuric acid 

om Garfield, Utah. The soda-potash- 
phosphate-sulphuric — of the 
Idaho-Wyoming-Utah area are ex- 
pected to give rise eventually to a sub- 
stantial chemical fertilizer industry. 


= 
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Petroleum exploration and production research will be centralized in Shell Oil 


Bakelite Corp. Completing 


New Expansion Program 


PLAN CONSTRUCTION OF THREE PLASTICS PLANTS 
TO INCREASE PRODUCTION FACILITIES DURING 1948 


AN EXTENSIVE program for the ex- 
pansion of plastics manufacturing 
facilities of Bakelite Corp., is sched- 
uled for completion during 1948. 
Facilities for production of all plas- 
tics and resins marketed by the cor- 
poration will be increased by 50 to 60 
percent. On individual products, in- 
creases will range from 30 to 400 per- 
cent. The program includes construc- 
tion of three new plants and expan- 
sion at three of the corporation’s exist- 
ing plants. 

A new works at Ottawa, IIl., for 
processing vinyl resins into plastic 
film, sheeting and rigid sheets has 
been built and some production is 
already under way. The plant is ex- 
pected to be in full production next 
spring. Production of vinyl resins at 
the South Charleston, W. Va., plant 
has been substantially increased. The 
new Texas City, Tex., plant which 
also produces vinyl resins is now in 
operation. Greatly increased output 
of polyethylene resins at the South 


Co’s. new Houston laboratory 
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Charleston, W. Va., plant and the 
ps increased use for this 
new plastic resulted in price reductions 
in June and November last year. 

Expansion is also in progress at 
Bound Brook, N. J. By June, this 
plant will be ready to produce poly- 
styrene at the rate A 25 million 
pounds annually. All production of 
polystyrene at the Bloomfield, N. J., 
plant is being transferred to Bound 
Brook. By May, facilities at Bound 
Brook for the manufacture of phenolic 
molding materials alone will be in- 
creased by 30 percent. 

Enlargement and modernization of 
the development laboratories at Bound 
Brook will be completed soon. 

A new plant at Monterrey, N. L., 
Mexico, recently began operation for 
the production of general-purpose 
phenolic molding materials. Another 
new plant is being constructed in 
Canada, near Belleville, Ontario. This 
plant of Bakelite Co. See Ltd., 
is expected to be —_— eted the latter 
part of 1948. Phenolic plastics and 
resins and urea resin glues, which are 
now made at the Toronto plant, will 
be produced there. 


NEW SHELL OIL LABORATORY 
DEDICATED IN HOUSTON 


SHett Or Co.’s new Exporation 
and Production Research Laboratory, 
costing over $1 million, was dedicated 
in Houston, Tex., on December 5. 
The new laboratory, one of the largest 
of its kind in the world, has been built 
to centralize the company’s expanding 
program of research to develop new 
and improved methods of explorin 
for petroleum and producing the p 
uct from the oot. The labensteny 
was engineered and constructed by 
The Austin Co, 

The Research Division consists of 
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three departments Chemical, Physi 
cal and Geological. The Chemical De- 
partment is composed of four section 

Examination of clays is centered in the 
Rock Chemistry Section. Another 
group, which is concerned with the 
physical chemistry of rocks, performs 
research in such fields as porosity, pet 
meability and surface tension phenom 
ena. A third section specializes in 
pressure-volume-temperature relation 
ships of hydrocarbons. The fourth 
group, the Analytical Section, per- 
forms analytical work and its equip 
ment includes complete microchem- 
ical and clectrometric facilities, an 
emission spectrograph, an_ infrared 
spectrograph and an ultraviolet spect 
rograph. 

Harold Gershinowitz is director of 
the company’s Exploration and Produc- 
tion Research Division. Other adminis 
trative staff members include M. King 
Hubbert and J. P. Murphy, both asso 
ciate directors; Noyes D. Smith, Jr. 
laboratory manager; and W. L. Ma 
Kinnon, office manager. 


More Stable Isotopes 
Are Available 


New tools for research are the 100 
stable isotopes of 29 elements which 
the Atomic Energy Commission an 
nounced last month were available for 
distribution to research labs. 

They're recommended for industry 
mainly as tracers where the radio 
isotope of the element has such a short 
half-life that it’s unsuitable for research 
purposes. Good example is copper. 
The half-life of Cu-64 is 12.8 hr. 
Cu-63, the stable isotope, can be used 
over a period of years 

AEC states the new situation graph- 
ically. Heretofore, stable isotopes have 
been concentrated in quantities too 
small to be seen with the naked eye; 
now through use of the equipment at 
Oak Ric ge, it's possible to concentrate 
amounts of that can be 
weighed and handled like ordinary 
rare chemicals 

The elements 


isotope S 


lithium. boron. car- 


bon, magnesium, silicon, chlorine, 
potassium, calcium, titanium, chro- 
mium. iron. nickel. copper, zinc, 


germanium, sclenium, bromine, zir- 
conium, molvbdenum, silver, cad- 
mium, indium, tin, antimony, tel- 
lurium, tungsten, thallium, and lead. 

Stable isotopes will be furnished to 
labs only on a loan basis; first priority 
will go to those investigations which 
do not use up or adulterate the mate- 
rial. The reason: AEC has limited 
supplies, and the production cost is 
high. Cost to the user is $50 for each 
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New equipment and uses for industrial gases in production and finishing of steel 

products are among research activities being conducted by Air Reduction Co. at 

this mew apparatus research laboratory in Murray Hill, N. J. 

studied include flushing of molten metals, hot cutting of blooms, helium protected 
welding and photoelectrically controlled automatic cutting 


Processes being 








sample. But when the investigation is 
complete, or the time alloted has ex- 
pired, the unadulterated isotopic ma- 
terial must be returned to Oak Ridge. 

A McGraw-Hi"! survey of industry’s 
use of radioactive isotopes reveals that, 
a year after they first became available, 
thery’re still being used mainly in basic 
research. Indications are, however, 
that within another year design, pro- 
duction, and process engineers will be 
using them routinely for material 
analysis. 

Scarcity of radioactive isotopes is 
no longer a barrier. During recent 
months the Atomic Energy Commis- 
sion has met all reasonable demands; 
they've not had to limit distribution 
to high priority research projects. 


U. S. Rubber Co. Closes 
Institute GR-S Plant 


U. S. Russer Co. has terminated 
production at the government syn- 
thetic rubber plant it has operated for 
the past four and one-half years at 
Institute, W. Va. Special grades of 
GR-S rubber previously produced at 
Institute, including black types (con- 
taining carbon black) and non-stain- 
ing types, will henceforth be made at 
the plant operated by the company in 
Borger, Tex. Some of the special plant 
equipment for making black GR-S will 
be moved to Borger. Supervisory per- 
sonnel have been or will be transferred 
to the company’s other plants. Plant 
maintenance personnel will remain at 
the plant for about six months to 
pack machine parts in preservatives 
and place the plant in a standby con- 
dition. 

The Institute plant was the first 
large synthetic rubber unit to start 
regular production of the critical war 
material. It started production on 


Mar. 31, 1943. When production 
ceased on November 10 this year, the 
plant had made 358,537 long tons. 
During the war the plant used buta- 
diene made from alcohol at a plant 
in Institute adjacent to the rubber 
plant. When the government decided 
after the war to use only butadiene 
made from petroleum, the nearest 
sources to Institute were in Louisiana 
and Texas. 


Pfizer Leases Vigo 
Plant in Indiana 


In December, Chas. Pfizer & Co., 
Inc., signed a 20-yr. lease with the 
government covering the Vigo plant, 
Terre Haute, Ind. Last month the 
plant was formally transferred to the 
company. The property includes the 
Vigo plant property and the asso- 
ciated utilities covering 300 acres. The 
remainder of the post is being trans- 
ferred by the Army to the WAA. The 
company plans to utilize the plant 
promptly for the production of anti- 
biotics, such as penicillin and strepto- 
mycin, and as well for the manufac- 
ture of certain fine chemicals. This 
will supplement the operations of 
Pfizer at its plants in Brooklyn, N. Y., 
and Groton, Conn., and permit manu- 
facture of two products now in pilot 
plant phase. 


Reichhold Plans World Wide 
Expansion Program 


AT THE annual meeting of Reich- 
hold Chemicals, Henry H. Reichhold, 
chairman of the board, announced 
that the corporation will spend ap- 
proximately $10 million for expand- 
ing and enlarging the company’s 
production facilities. The money will 
be used for increasing production 
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iSulphuric Acetic Zinc Sulphate 
Sulphurous Citric Ferrous Chloride 
Carbonic Tannic Caustic Potash 
Hydrobromic Chlorine Calcium Hypochlorite 

 Hydrofluocilicic Chromic Copper Sulphate 

) Phosphoric Oxalic Zinc Chloride 
 Pyroligneous Tartaic Ferrous Sulphate 

Bromine Formaldehyde Sodium Acid Sulphate 


j Muriatic (Hydrochloric) 


a" a 
Buffalo" peruBBER-LINED FANS 


® The fumes above quickly 7 
destroy metal housings, rotors, CAN ? 
ishafts, and bearings—but not . f 
irubber. That's why “Buffalo” od |. l 
Rubber-Lined Fans last from a 


three to twelve times as long 
as metal fans on these jobs! 





- 





These “Buffalo” fans are lined 
with pure, live rubber on 
Bevery part exposed to fumes. 
\The rubber coating will not 
ibecome hard or brittle, or sep- 
arate from the metal. It is 
“welded” on by the famous 
B. F. Goodrich ‘Vulcalock”’ 
method—has an adhesion strength of 700 lbs. to the square inch. 
Put “Buffalo” Rubber-Lined Fans on your corrosive fume-re- 
moval jobs. They are available in all types and sizes in typi- 
cally high-efficiency ‘‘Buffalo” design that performs maximum 
removal with minimum power. And their rubber lining feature 
will multiply their useful life. 

“Buffalo” engineers will be glad to recommend the right fan 
for your particular fume problem. Simply write: 


| 3 UFFALO!20RGE 
LCOMPAN YG 


501 Broadway, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd.; Kitchener, Ont. 
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WHITLOCK Heliarc welding technique has been designed 
to overcome those old bugaboos of non-ferrous welding 


— porosi 


ty and poor physical qualities. Heliarc welds 


by Whitlock are of quality equivalent to A.S.M.E. U-68 


standard 
Whitlock 


s — suitable for X-ray examination. Typical 
Heliarc copper welds show a tensile strength 


of 30,500 p.s.i. — give free bend tests in excess of 30% 
and elongations of 35%. In addition to copper welds up 
to %” thick, consistently strong Heliarc welds have been 


made by 





Heliare welded 
Everdur hydro 
chloric acid strip 
ping column section 
- one of twelve 
moking up o 43 ft 
column 


THE WHITLOCK MANUFACTURING COMPANY 


Main Office a 


NEW YORK * CHICAGO * BOSTON * PHILADELPHIA * DETROIT * RICHMOND 


WHITLOCK 
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Whitlock in aluminum to 13%” and Everdur full 
penetration flange-shell joints to 22” thick- 
ness. New applications for the Whitlock 
Heliarc method are constantly being devel- 
oped through research and production. Our 
engineers will gladly show how this tech- 
nique can be applied to your own non- 
ferrous exchanger and vessel requirements. 
Write for information. 


Aluminum straight tube — fixed tube sheet 


condenser with compensating shell exponsion 
— member. All aluminum welds by the Heliorc 
method 


nd Plant, 94 SOUTH ST., ELMWOOD, HARTFORD 2, CONN. 


Authorized representatives in other principal cities 
in Canada: DARLING BROS., LTD., Montreal 


AHEAD OF THE TIMES FOR HALF A CENTURY 


capacity at plants in Detroit, Eliza- 
beth. N. J., Brooklyn, South San 
Francisco, Tuscaloosa, Ala., Seattle, 
Liverpool, Paris, Sydney, Rio de sf 
neiro, Milan and Zurich. It will also 
be used for the building of additional 
plants in this country to increase the 
available amounts of certain new ma- 
terials. Raw material scarcities have 
curtailed the company’s production of 
synthetic resins, color pigments, phe- 
nolic plastics and industrial chemicals 
and it is believed that the new plants 
will, to a major degree, eliminate 
these retarding influences. 

Last year Reichhold opened new 
plants in Seattle for the manufacture 











CONVENTION 
CALENDAR 


Chemical Market Research Association, 
winter meeting, Mayflower Hotel, Wash- 
ington, January 22. 


Amcrican Standards Association, Seminar 
on Standardization, Engineering Socie- 
ties Bldg., New York, January 26-30. 


Association of American Soap and Gly- 
cerine Producers, Waldorf-Astoria Ho- 
tel, New York, January 28-29. 


National Materials Handling Exposition, 
Public Auditorium, Cleveland, Ohio, 
January 12-16. 


American Society of Heating & Venti- 
lating Engineers, eighth international 
heating and ventilating exposition, 
Grand Central Palace, New York, N. Y., 
February 2-6. 


American Institute of Chemical Engineers, 
regional meeting, New Orleans, La., 
February 15-19. 


Technical Association of the Pulp and 
Paper Industry, national meeting, Ho- 
tel Commodore, New York, N. Y., 
February 23-26. 


National Association of Corrosion Engi- 
neers, fourth annual conference, Jeffer- 
son Hotel, St. Louis, Mo., April 5-8. 


Third Southern Machinery and Metals Ex- 
osition, Municipal Auditorium, At 
ola April 5-8. 


Midwest Power Conference, s 
Illinois Institute of Technolo ony Shen 
ton Hotel, Chicago, April 7 


American Chemical Society, 113th na- 
tional meeting, Chicago, Ill., April 
19-23. 


American Oil Chemists’ Society, spring 
meeting, New Orleans, May 2-4. 


American Institute of Chemists, annual 
meeting, Hotel Pennsylvania, New 
York, May 8. 


Second Engineering Progress Show, Frank- 
lin Institute, Phila Philadelphia, May 11-16. 
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AVAILABLE IN TANK CARS AND DRUMS 


Boiling Point (760, /20°¢. oa 

A highly versatile intermediate. Its olefinic double bond Flash Point (open Some Sa get epi poy c 
and hydroxyl group may be reacted separately or Retractive (closed cup) °° * + 90°F 
simultaneously to form a host of useful compounds tag SER - a 

Solutions saratent ® with HzO, 
THE REACTIVITY of Allyl Alcohol, either as an welghe” ainnttining 72.3% ty 
alcohol or an olefin, is considerably greater in most alcoho} 
cases than that of saturated primary alcohols or 
simple olefins. Therefore a larger number of 
derivatives are more readily obtainable. SPECIFICATIONS . 
DIRECT DERIVATIVES of Ally] Alcohol include aan Gravity (20% 2900, um minum 98% bby wa, 
oxidation and reduction products, chlorohydrins, Water + 852 te .855 
ethers, polymers, and esters of a variety of Distillation n° * * + Maximum 15 
organic and inorganic acids. Range ® - Maximum 3% 


RESINOUS POLYMERS are among its most 
important derivatives. Esters of dibasic acids 
or of acids containing conjugated double bonds 
readily polymerize in the presence of suitable 
catalysts. These polymers vary from viscous 
liquids to clear, hard thermosetting plastics. 


Among the many other 
Shell Chemical products 
are Allyl Chloride, Epi- 
chlorohydrin, Glycerol 
Dichlorohydrin, Acetone 


A request on your business letterhead will and Diacetone Alcohol 


bring a copy of Technical Book SC: 46-32. 





SHELL CHEMICAL CORPORATION 


100 Bush Street, San Francisco 6 . 500 Fifth Avenue, New York 18 
® Los Angeles + Houstom + St. Louis + Chicago + Cleveland « Boston * Detroit 










Acrofin is sold 
only by monufocturers 
of nationally advertised 
fon system apporatus 

List on request 





HEAVY DUTY HEATING COILS 


Specially designed for use where extra-rugged coil 
is needed for close control. Continuous tube type. 
Operating pressure 25 to 350 p.s.i., temperature up 
to 350° F. Pressed steel headers, heavy copper tubing 
and fins, galvanized-iron casings. Highly efficient. 
Fast heating. Compact. Write for complete ratings 


and specifications. 


















Types for all Applications 


NON-FREEZE for entering air. Non-freezing, 
non-stratifying. 

FLEXITUBE absorbs expansion and con- 
traction strains. 

UNIVERSAL incorporates S-bends with steel 
headers. 

NARROW WIDTH, straight tube for water 
cooling or flooded Freon systems. 

CONTINUOUS TUBE for cooling air with 
cold water. 

CLEANABLE TUBE with easily removed 
headers. 

DIRECT EXPANSION, centrifugal header 

type, for Freon expanded directly into 

coil, 


AEROFIN 


CORPORATION 





i 





| of phenolic adhesive resins, in Tusca- 


loosa, for the making of chemical 
color pigments, in Elizabeth, N. J., 
for the production of maleic anhydride 
and in Zurich, Switzerland, and Milan, 
Italy, for the processing of synthetic 
resins. A synthetic resin plant is 
under construction in Rio de Janeiro 
and another will be started early this 
vear in Mexico City. 


Market Research Group Holds 
New York Winter Meeting 


Meretinc at the Hotel Biltmore, 
New York, the Chemical Market Re- 
search Association held its winter 
meeting on December 10. Frederick 
W. Sullivan, consulting chemist and 
K. S. Nelson, Standard Oil Co. of 
N. J., spoke on hydrocarbon synthesis. 
Warren C. Hyer, York Research 
Corp., spoke on market research tech- 
niques in the chemical industry. Ed- 
ward R. Dewey, author of “Cycles,” 
spoke on cycles as a new tool of busi- 
ness forecasting at a dinner session. 

rhe association is planning to hold 
its next meeting at the Mayflower 
Hotel, Washington, D. C., on January 


| 22. This meeting promises to be of 


considerable importance to chemical 
market and sales analysts, because of 
the number of talks scheduled by gov- 
ernment officials. 


Survey Shows Expansion of 
Oklahoma Glass Industry 


Oxianoma’s glass manufacturing 
industry is rapidly expanding. A sur- 
vey recently completed by the Tulsa 
Chamber of Commerce with the co- 
operation of other similar organiza- 
tions and glass companies indicates 
that new capital expenditures in the 
industry announced in 1947 and pro- 
jected into 1948 total about $6.5 
million. Among the major expansion 
programs is that of Corning Glass 
works, $1.7 million; American Win 
dow Glass Co., over $1 million; and 
Pittsburgh Glass Co., $1.5 million 
Most glass makers operating in Okla 
homa have developments under way. 

Corning is building a new plant 
at Muskogee which is expected to be 
in operation early in 1948. This plant 
will operate one continuous glass fur 
nace and produce, at the start, Pyrex 
glass. American Window Glass is 1 


| building and enlarging a plant 





Okmulgee which has been idle for 
some time. It is contemplated that 
operations will begin this spring with 
three Fourcault sheet glass drawing 
machines and other equipment will 
be added later. 

Pittsburgh Plate Glass Co. is enlarg- 
ing its Henryetta plant. As originally 
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in hockey aren’t made with baseball bats! 


The business of making ‘“‘home-runs" calls for much differ- 


ent equipment than that with which ‘“‘goals’’ are scored. 


Even though baseball bats and hockey sticks are both made 
of wood, they are ‘‘engineered"’ for different objectives. 
The various physical and chemical characteristics that 
make MOSINEE papers win in a wide range of highly 
specialized industrial uses, are also definitely engineered 


into these essential papers. MOSINEE paper technicians 
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are equipped with scientific laboratory and production 
controls, plus practical ‘*know how" based on broad ex- 
perience in creating papers of many characteristics, such 
as extreme stretch without loss of tensile strength, high 
absorbency, moisture repellency, controlled pH for de- 


sired alkalinity, acidity, or neutral reaction, etc. 
* * * 
In many industries MOSINEE poper technicians 


cre helping manufacturers and converters to 
improve products and production. Call MOSINEE, 


rE 


PAPER 
MILLS 
COMPANY 


Please address 
your letter 

*' Attention 
Dept. C”’ 
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It identifies the Dixie Hammermill, the only mill 
with the Continuously Moving Breaker Plate*... 
your guarantee of greater production at less cost. 





“ 





Wherever Dixie Hammermills are installed, the 
results are the same; costs go down, output goes 
up, costly shutdowns are eliminated ...the quality 
of the finished product is improved. If you have 
wet, sticky material to crush, if you have difficulty 
in reaching and maintaining desired production, 
if you have any crushing problem at all, it will 
pay you to take advantage of Dixie's patented 
crushing principle. No other hammermill performs 
like a Dixie ...none can match it for efficiency and 
economy. We've prepared a booklet titled “More 
Efficient Crushing of Raw Materials” that interesting- 
ly sums up Dixie’s unique, money-saving features. 
Request your copy today. 

*U. S. Patents Granted and Pending 


‘DIRIE 


DIXIE MACHINERY MANUFACTURING CO. 
4172 Goodfellow Blvd. ¢ St. Louis 20, Mo. 





constructed, the plant had two tanks, 
but only one has been in use, but late 
in December the second tank was 
fired. New construction required to 
maintain both tanks in operation con- 
sists primarily of — bins, doubled 
cutting and packing facilities and ad- 
| ditional storage space. 

Steps are being taken to increas¢ 
the availability of raw materials for 
the expanding glass industry. ‘lhe 
Pennsylvania Glass Sand Corp. has 
purchased the property of the Mill 
Creek Sand Co. at Mill Creek, Okla., 
and is building a plant to produce 
silica sand suitable for the manufac- 
ture of high quality glass. The Rock 
Products Manufacturing Co. has in- 
stalled facilities to make available 
large quanities of Oklahoma “Rover” 
dolomite 

An indication of the growth of 
the glass industry in Oklahoma, which 
is to an important degree attributal! 
to cheap natural gas, lies in the f 
that whereas production of silica sand 
was only 80,400 tons in 1941, pro- 
duction rose to 130,000 tons in 1944, 
| The Tulsa Chamber of Commerce 
| estimates that glass plants in Okla- 
| homa, Kansas, Arkansas and ‘Texas 
| could use 300,000 tons per year. 


|New Refinery To Be Built 
At Salt Lake City 


As THE initial step in a long-range 
program to serve the intermountain 
area, Standard Oil Co. of Calif., San 
Francisco, has announced plans for 
| the immediate construction of a re- 
finery at Salt Lake City. Designed ca- 
pacity will be 25,000 bbl. of crude 
daily and the cost has been estimated 
at more than 5,000,000. Completion, 
scheduled within the next twelve 
months, will coincide with the first 
deliveries of Rangely, Colo., crude 
over a new $5,000,000 pipeline. Sur- 
veys for this lime are virtually com- 
pleted and construction will be started 
as soon as possible. 


AIChE Will Hold Regional 
Meeting in New Orleans 


Tue New Orleans regional meetin, 
of the AIChE will be held on Febru- 
ary 15-19. Symposiums will be held 
on high temperature refractories and 
low temperature insulation. More 
than twelve technical papers will be 
org W. E. Lobo, M. W. Kel- 


ogg Co., is — for the papers. 

Plant visits will include trips to 
Shell Oil Co., Inc., at Norco, La.; 
Godchaux Sugar Refinery at Reserve, 
La.; Flintkote Co. and Lone Star 
Cement Corp. in New Orleans; Johns- 
_ Manville Corp., Celotex Corp. and 
| Hercules Powder Co. in Marrero, La.; 
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This low-cost 


better products, the ILLCO way 


OPERATING PRINCIPLE —Raw water 
passes in series through two reactor 
tanks containing high-speed, high- 
capacity ion-exchange resins. These 
resins have the property of adsorbing 
and exchanging all the cations and 
anions in the water supply, giving an 
effluent water that is equal in purity 
to distilled water. No heat, no fuel, no 
cooling water involved in the process. 
Units are compact, requiring small 
floor space and little attention. There 
are only a few simple valves and min- 
imum piping. The range of flow rates 
is practically limitless. Water is used 
here as an example, but the same 
operating principle applies to the 
De-ionization of any liquid. 


ENGINEERING AND EQUIPMENT 
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treatment; reclamation of specific constituents. DE-ALKALIZERS: Boiler feed (external); bottling water. SOFTENERS: Industrial, domestic. FILTERS, etc 
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process water in your plant means 



















If you’ve overlooked the remarkable development of ILLCO-way 
ionXchange, get the facts today. Countless products are now better and 
less expensive because manufactured with the aid of ILLco-way De-ionized 
Water. This replaces distilled water at a fraction of distilled water's cost 

provides 10,000 gallons of pure water for less than a dollar, the ILLco 
way! Hundreds of up-to-date plants—_pharmaceutical, chemical, cosmetic 
and the like —are obtaining pure, low-cost process water from compact 
equipment —which also serves many other fields outside of water con- 
ditioning. Write for the basic facts of ILLCO-WAY ionXchange today 

indicate your manufacturing problem so we can send specific literature. 


corr 10948 BY 


ILLINOTS WATER TREATMENT. COMPANY 
844-1 Cedar Street, Rockford, Illinois © 7310-B1 Empire State Building, New York City 








DE-IONIZERS for process water treatment and treatment of liquids and solutions other than water; waste 
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To keep out corrosion... <<<% 


brush on UCILON! 


Users tell us Ucilon 400 resists 
more corrosives for longer periods 
than any other coating tried! 


TIME AND AGAIN, Ucilon 400 has stood up under the severest 


conditions— long after other maintenance coatings had failed! 


For though it’s brushed on (or sprayed) like paint, Ucilon 400 is 
no ordinary coating. This plastic-based coating of the Ucilon group 
which also includes aluminum and baking synthetic types) resists 
acids, alkalies, oils, water, alcohols, salts and many other destructive 


solutions and fumes. Ucilon 400 has excellent flexibility, no taste or 


odor when dry—and sticks fast to concrete, metal or wood 


When you try to fight powerful corrosives with anything less, \ 
lose money and waste equipment. Pick out your toughest problem 
area, as a first step, and let Ucilon do the job correctly. You'll be 


surprised to learn how much it can save you on maintenance 


throughout your plant. 


A PAPER MILL tried Ucilon 400 on a pulp feeder 
chute that had required excessive maintenance 
under the constant motion of the solution of 
paper pulp, soda ash and water at 140° F 
Though just a prime coat and one top coat months of constant exposure 
were used, Ucilon still lasted 3 times longer 


than any former coating! every new tank! 


SEND FOR THIS BULLETIN 
It gives you more details on properties, 
types of coatings, application data. Write 
your nearest United Chromium office 


UCILON Protective Coatings 


QUAL products of UNITED CHROMIUM, INCORPORATED 


51 E.42nd St.. New York 17, N.Y. + Detroit, Mich. « Waterbury, Conn. + Chicago, Il. - Dayton, Ohio - Los Angeles, Cal. 


SEWAGE TREATMENT WORKS have found the 
answers to many tough jobs in Ucilon 
sedimentation tank of one plant, for instance, 
Ucilon 400 was totally unaffected 
enough proof 
that Ucilon 400 is the coating they want for 


after 


l'reeport Sulphur Co. in Port Sulphur; 
Jefferson Island Salt Co., Bay Chemi 
cal Co., Inc., and MclIlhenny Gardens 
Hercules Pow- 
der Co, at Hattiesburg, Miss.; and 
Masonite Corp. at Laurel, Miss. 


Rust Enters Chemical Process 
Design Field 


FORMATION of a new process engi 
neering division has been announced 
by Rust Engineering Co., Pittsburgh, 
Pa. The new division will offer de 
sign facilities covering all phases of 
chemical process work, as well as pur 
chasing and construction of process 
plants. Process engineers who will di 
rect the new program are: Dr. John A. 
Patterson, Dr. W. W. Waterman, 
Leonard A. Wasselle and Walter I 
Bass 


Heyden Making Additional 
Hydrocarbons at Memphis 


Propuction of ortho and _para- 
dichlorbenzene is under way at the 
Heyden Chemical Corp. plant in 
Memphis. This plant now produces 
chlorine, liquid caustic soda, hydro- 
gen, and monochlorbenzene as well as 
the two new chemicals. Trichlorben 
zene production is expected soon. 


Pineapple Juice Processed 


In Ion Exchange Plant 


Hawattan chemical recovery of waste 
pineapple byproducts, after six vears 
of research and another year of ion 
exchange pilot plant work, has become 

reality. Some 4,000 tons of natural 
sugar annually and increased yields of 
citric acid are being extracted at the 
new $750,000 Iwilei Island plant of 
Hawaiian Pineapple Co., Ltd., com- 
pleted last fall. Only citric acid and 
livestock feed were formerly obtained 

Plant design follows that of a $50, 
000 pilot plant, capable of handling 
3,000 gal. of juice daily, announced 
last vear. Equipment for the larger 
unit began to arrive last March and in 
tallations started in May. Present ca 
pacity is 300,000 gal. each 20-hr. day; 
ind on this basis 0.75 Ib. of sirup are 
recovered from each gallon of raw 
juice. Cycle time is one hour based 
on a maximum run. 





In the 


Chemical Exposition Coming 
To Chicago in October 


Firru National Chemical Exposi- 

tion, sponsored by the Chicago sec- 

Pat. Of tion of the ACS, has been set for 
October 12 through 16 at the Chicago 
Coliseum Dr. L. F. Clifcorn is 
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wenson Spray rying 


NOW PROVED APPLICABLE 
to chemicals with widely differing characteristics 


Where Swenson Gray-Jensen spray drying can be applied to chemical processes 
and products, it offers certain important advantages: 





. Instantaneous conversion of liquids to solids in a single pass 

. Conversion at low temperatures 

. Solids delivered in the form of powders that require no crushing or sifting 
. Prevention of both contamination and chemical loss by a closed system 
. Low cost production 


Since the Swenson Spray Dryer Research Plant began operations early this 
year, tests have been made almost daily—in co-operation with numerous con- 
cerns in the process industries—to determine the practicability of spray drying 

chemical, food, and dairy products. The list at left repre- 

sents only a few of the diversified chemicals which have 
a been successfully dried on a full-scale 
py operating basis. 


If you have a product which can bene- 
; fit from the advantages of spray drying, 
f ask us at once for a consultation. 


mi =6WRITE FOR BULLETIN D-100 


SWENSON EVAPORATOR CO. 
Division of WHITING CORPORATION Harvey, lil. 


Export Department: 30 Church Street, New York 7, N. Y. 
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Tests show “excellent resistance—no at- 
tack” with all concentrations of hydro- 
chloric, hydrofluoric, sulphuric and 
nitric acids; also aqua regia. The same is 
true of sodium and potassium hydroxides; 
chlorine and bromine waters; potassium 
permanganate and dichromate; silver ni- 
trate and tannic acid. VINYON* can 
handle many oils, fats and waxes. It will 
not support bacteria and fungi. 


The temperature limit for VINYON”® is 
a little lower than that of its companion 
plastic fiber medium, SARANT being 
about 150° F. Above this temperature 
shrinkage occurs. 


Way not order a test sample of VIN- 
YON?® and see if it is better chemically 
than the filter medium you are now using. 
Mechanically it is strong and the weaves 
are such as to give excellent filtering re- 
sults. In writing for your sample, tell us 
about the products to be filtered. 


¢ TM Dow Chemco 


Fetter Medea Cortoration 
SPECIALISTS IN FILTER CLOTH FOR INDUSTRIAL FILTRATION 
HAMDEN 14, CONNECTICUT 
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chairman of the exposition committee. 
To assist Dr. Clifcorn on the com- 
mittee will be: George A. Crapple, 
Wilson & Co.; Arthur A. Frost, North- 
western Technological Institute; R. 
R. Higgins, Sherwin-Williams Co.; 
Karl F. Mattil, Swift & Co; C. § 
Miner, Jr., Miner Laboratories; Gor- 
don T. Peterson, Continental Can 
Co., Inc.; M. C. Rogers, R. R. Don- 
nelley & Sons Co.; and J. Robert 
Spraul, General American Transpor- 
tation Corp. 


Lion Oil Expanding Its 
Petrochemical Work 


Lion Or Co. is greatly expanding 
its program of chemical research and 
development, with particular emphasis 
on the field of petrochemicals. The 
company has selected as its director of 
research Frank J. Soday, formerly di- 
rector of research for Devoe and Ray- 
nolds of Louisville. 

Under Soday’s direction the en- 
larged research program will function 
independently as a separate research 
body, and from the standpoint of or- 
ganization will be responsible directly 
to the company management rather 
than to company plants or divisions. 
Separate research facilities are being 
set up at the company’s chemical 
plant near E] Dorado, Ark. 


Dorland Reelected President 
Of Organic Group 


Erection of officers was held at 
the annual meeting of the Synthetic 
Organic Chemical Manufacturers in 
New York. Ralph E. Dorland, Dow 
Chemical Co., was reelected president. 
Dr. E. H. Killhoffer, E. I. du Pont 
de Nemours & Co., and Dr. Eric C. 
Kunz, Giuvaudan-Dellawanna, were 
elected first and second vice presidents, 
respectively. Other officers elected 
were A. Merz, American Cyanamid 
Co., reelected to the board of direc- 
tors; C. M. Richter, Pharma Chemical 
Corp., treasurer; H. W. Smith, Union 
Carbide & Carbon Corp., and T. H. 
Roberts, Arnold Hoffman, Inc., all 
new members of the board. High 
light of the meeting was a discussion 
of the recent reduction of import 
duties on chemicals. 


Sherwin-Williams Completes 
New Extraction Plant 


A new solvent extraction plant has 
been completed by Sherwin-Williams 
Co. in Cleveland. It will make the 
company independent of outside castor 
oil supplies. The plant employs a new 
extraction process developed by the 
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Contour contro] is most important . . . especially 
to achieve good results in welding operations! 
McKay Electrodes have the particular properties 
needed for proper regulation of bead contour, as well 
as weld metallurgy and arc action. 
With McKay Electrodes, the operator lays down 


beads which are the exact size and shape required 





THE McKAY COMPANY 


401 McKAY BUILDING 
Pittsburgh, Pa. 
Sales Offices: York, Pa. 


The Case of the Controlled Contours 








by the job. The weld metal is metallurgically sound, 
free trom slag inclusion and has the correct me- 
chanical properties. 

Thus McKay Electrodes assist in producing stronger 
structures with less weld metal and lower finishing 
costs. See for yourself. Test McKay Shielded- 
Arc Electrodes on your next job. 


Get the full story of 


McKAY ELECTRODES 


Write or phone for detailed information on the 
complete line of McKay Shielded-Arc Elec- 
trodes. Our Technical Staff can recommend the 
electrodes best suited to your needs. 


el ee ee kk ee ee 


McKAY STAINLESS STEEL * MILD STEEL * ALLOY STEEL * WELDING ELECTRODES 
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Researched, Developed and Manufactured to fill Industry's Requirements for Dependable Electrodes 
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DO-ALL 


MIXERS and BLENDERS 


MODEL 
10-E 
Wat. Capacity 
itelelem ist: 


8 SIZES 
RANGE FROM 
ielem i. ts 
jhe me lelelemi..e 
Immediate 
Shipment 


Adaptable - Fast - Efficcent! 


ALL PURPOSE MIXERS 
For WET and DRY Mixing 


USE FOR: 
Powders Drugs 
Chemicals Cosmetics 
Bekery Mixes Give 
Paint 
Fieur Blending oa O Ceeeee 
Ceolers 


Poultry Feeds 
Steck Feeds Marshmallows 
Seaps Plastics (dry) 


Processing Seeds Fleer-Sweep 


No matter what your mixing problem, 
the Do- All will help you solve it. Built 
for extra long life they have all welded 
steel construction, ball bearings, chain 
drive. They are fast, efficient and require 
@ minimum of horsepower. Also, steam 
jacketed cooker-mixers that reduce cook- 
ing time one-third, increase production 
and moisture absorption. All machines 
available for Immediate Shipment. For 
complete details and booklet, mail cou- 
pon below today. 


peeccecce 
D. B. LEWIS CO. 

3406 Avalon Bivd., Los Angeles 11, Calif. 
SEND INFORMATION ON: 

{ ) DO-ALL MIXERS AND BLENDERS 

( ) STEAM JACKETED COOKERS 














® Unsurpassed refrigeration valves, 
specifically designed for the control of 
Freon, Sulphur-dioxide, Methyl-chlo- 
ride—suction lines or hi-pressure 
liquid lines. Also air, water, gas, light 
oil, etc. 


® These direct operated, single seated 
needle valves are held open electrically, 
thus eliminating unnecessary compres- 
sor burdens. Positive shut-off for frac- 
tional tonnage installations. 


® Features: Die-forged bodies « Hard- 
ened steel needles - Corrosion-proof 
internal parts - Gasketless construction 
Integral mounting features + Moisture- 
proof construction + High pressures 
Single or dual voltage coils. 


GENERAL 


BO! ALLEN AVENUE 





ete) ba ie] 5 


GLENDALE 1 CALIF 


4 ’ ad , . 
Mamepacte nord Of Avedommadu neddscte, “Jomneralure £ Glow Controls 
A 7 RY BRAS at 


RINCIPAL rie 


Sherwin-Williams oil extraction unit 


company’s research staff. Processing is 
done in a single-stage operation in- 
stead of two stages, with a saving in 
processing time. In addition, according 
to A. W. Steudel, president of the 
company, the new process obtains 
more than 99 percent of all available 
oil from flaxseed, cocoa nuts, soya 
beans, castor beans, and other types of 
oil-bearing nuts, seeds and beans. Lin 
seed oil produced by the process will 
not generally require filtration. In the 
past this was necessary if the oil was 
cloudy. It is claimed that the entire 
oil vield from castor beans will be top 
quality. The residue will be market 
able for use in making glue, resins, 
emulsions, cloth, paper and_ similar 
products. It is ideal for fertilizer 
Any castor oil above the needs of the 
company will be available for sale. 


Chemical Society Holds Its 
Houston Regional Meeting 


A rREcoRD crowd of 700 chemists 
and chemical engineers from eight 
states attended the third Southwest 
Regional meeting of the American 
Chemical Society held at the Rice 
Hotel in Houston December 12 and 
13. 

During the meeting several inspec 
tion trips were made. These consisted 
of inspections of the research facili- 
ties at Rice Institute, the new labora- 
tories of Baylor University College of 
Medicine and the new exploration and 
production research center of Shell 


Oil Co. 


Koppers Buys Resin 
Compounding Plant 


['wo companies have been pu 
chased by the Koppers Co., Inc. ‘The 
companies, Manufacturers Chemical 
Corp. and its sales subsidiary, th 
Chemaco Corp. of Berkeley Heights, 
N. J., it will be operated as wholly 
ywwned subsidiaries of Koppers. 

The ne subsidiaries process and 
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Exide 


In a recent national survey made by a 
leading industrial publication, 81.1% of 


electric industrial truck users expressed a 
preference for Exide-Ironclad Batteries. 


Such overwhelming preference for the 
Exide-Ironclad Battery is based upon user 
experience. This unique battery has, dur- 
ing the past 35 years, proved itself to be a 
thoroughly dependable, safe and efficient 
power source for all makes and types of 
electric industrial trucks. 


Different from all other batteries in con- 


struction as well as in performance, the 
Exide-Ironclad possesses ALL FOUR of 


USERS EXPRESS PREFERENCE FOR 


IRONCLAD 
BATTERIES 








the essential characteristics demanded of 
a battery for electric industrial truck 
service—(1) high power ability, (2) high 
efficiency, (3) great ruggedness, and (4) 
long life. These characteristics are due to 
the special construction of the Exide- 
Ironclad Battery, especially its rugged, 
tubular positive plate. 









Write for further particulars and FREE copy of Exide- 
Ironclad Topics, which covers latest developments in 
material handling and shows actual case histories. 
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THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 * Exide Batteries of Canada, Limited, Toronto 






sell compounds of polystyrene, cellu. 
lose acetate and ethyl cellulose. Pur. 
chase was made by an exchange of 

c mpy” | stock. Dan M. Rugg, vice-president 
tm “Crt and general manager of Koppers 
THE BUFFALO WIRE CLOTH MAN! chemical division said that his division 


-< the most complete you've will operate the companies. All per- 
My ee pel stamens with- sonnel will join Koppers. 
ever seen. im 


stond everything from ordinary weer to rust, New Research Services May 
corrosion and excessive heot. Be Set Up in Arkansas 


TODAY i'M GALVANIZED AFTER WOVEN Non-PROFIT research services for in- 


dustry may be established by the Uni- 
| versity of Arkansas following a discus- 

sion of the subject late in November 

in which industrialists and chambers 
COATED? EVERY BIT OF ME / AM 1 SMOOTH? AM/BRIGHT? of commerce representatives partici- 
I'll say | om! I've just the right nated. Under a plan proposed by the 
Midwest Research Institute, Kansas 
<a , City, Mo., the existing research facili- 
would couse pou Net too Mitte. ties of the eae would be co- 
That would couse ''‘pit- ordinated by the University of Arkan- 
ting’. Brother, sas Research Foundation, a non-profit 
I'm Controlled. | corporation established last summer. 








Know why? I'm hot dipt. But first I'm 
cleaned. Then, mind you, |'m pickled. 
Just try ard work my coating loose! 


omount of zinc. Not too much. Thot 


| ACS Forms New Local Group 
| On Long Island 


A new local group of the ACS, 
comprising chemists and chemical 
| engineers of Brooklyn, Queens, and 
Long Island has been established ac- 
cording to Prof. Hans T. Clarke of 


TAKE A LOOK AT MY NODES! LIKE MY SHAPE? Columbia University, chairman of 


Ever see anything like them? Course True and flat, isn't it? Stays that way, wg 44 preinon hap eye any 


not! They're sealed closed. Why, my too! You don't see me buckling when new unit will be known as the Met- 
joints are so smooth that one week I'm rolled ovt. Cut me into smoll | ropolitan Long Island Group of the 
I'ma tobacco apron | pieces if you like. I'll New York section. 
ond the next I'm a still be squore ond | 
rayon conveyor. rigid. _ Witco To Start Texas 


Plant Expansion 








Wirco Hyprocarson Corp. plans 
to begin construction in January or 
February of a $3.5 million natural 
gasoline plant and carbon black plant 
in the Barnhart field in Reagan Coun- 
ty, Tex. Contracts for the two plants 


DON'T TAKE MY WORD F have been awarded to Fish Engineer- 

FOR All THIS ~ cn ing Corp. of Houston. | 

FOR ACL oa. oan Png Li oT | Completion of the projects is ex- 
i. pected to terminate the flaring of 


more than 12 million cubic feet per 
day of natural gas in the field. 




















_ Symposium Held By ACS 
In Chicago 


A valuable piece of literoture about the unusvol 
strength, firmness and wearing qualities; smooth ApvancEs in heat control and their 
rfoce, fast d h of pre . : 
ieee ti, Ait wes scan," *t ——| application to synthetic gasoline pro 
duction were among the subjects dis 
cussed in Chicago at the Illinois In- 
a“ , ; 

dl WIRE WORKS CO. INC stitute of Technology on December 
Ouggato a oe 29-30, before the 14th annual ACS 
chemical engineering symposium. 

| Twenty technical papers were pre- 
482 TERRACE BUFFALO 2, N. Y. | sented at the meeting, which was 





© JANUARY 1948 « CHEMICAL ENGINEERING 





PITTSBURG, KANS. SSRRSEEy 


DAYS CLOSER TO YOU... 


ANHYDROUS AMMONIA: 
Commercial grade: 99.5% NH3; maximum 
moisture content, .05%. Typical Analysis: 
99.95% NH3; .03% moisture; 2-3 ppm oil. 


AQUA AMMONIA: 
26° Baume grade, 29.4% NH3 content. Color: 
water white. No H2S or pyridine content. 


For orderly, “as planned”, deliveries, it pays to 
schedule your orders from Spencer’s centrally 
located Pittsburg, Kansas, works, which is-hua- 
dreds of miles and days closer to you. Phone or 
wire us today. 





ANUFACTURERS OF CHEMICALS FOR INDUSTRY AND AGRICULTURE 





pitti th. ee a ee 





Complete your 
process-picture 


with 


SO 
meke mes 


oie St 
, Liquid 9 $8.98+% 


Exp LORE the adv antages of incorporating “Virginia’’ Liquid 
Sulfur Dioxide in your processes . . . as a reducing agent,.re- 
action vehicle, acidification reagent, fumigant, selective 
solvent, bleaching agent, food preservative, refrigerant, de- 
chlorinator for water purification. The possibilities of this 
versatile, uniformly pure reagent are rapidly being expanded 
into new fields of industry. Its use in your processes may re- 
sult in definite product-improvement and savings of time 
trouble, and money. Available by the 
cylinder, drum, or car 

The collaboration of our Research Depart- 
ment is freely available in developing the 
application of ‘Virginia’ SO2 to your pro- 
cesses. Let's talk it over... at your plant or 
ours. VIRGINIA SMELTING COMPANY, West 
Norfolk, Virginia. Established 1898 


SULFUR DIOXIDE + SODIUM HYDROSULPHITE + ZINC HYDROSULPHITE + ZINC SULFATE 


WEST NORFOLK « NEW YORK + BOSTON «+ DETROIT 














sponsored by the American Chemical 
Society’s division of industrial and en- 
gineering chemistry. Dr. Bruce K. 
Brown, vice president of Standard Oil 
Co. (Indiana), spoke at a dinner meet- 
ing on Monday evening at the Morri- 
son Hotel. Dr. Lincoln T. Work, 
Metal and Thermit Corp. was chair- 
man of the symposium committee. 


Commercial Solvents Elects 
Perry President 


CoMMERCIAL SOLVENTS CorpP. 
elected officers at its November meet- 
ing. Theodore P. Walker was mad 
chairman of the board and Henry E. 
Perry, formerly executive vice presi- 
dent was elected president of the cor- 
poration to fill the position left vacant 
by Major Walker’s promotion. Major 
Walker will continue to participate ac- 
tively in the management of the cor- 
poration. 


Toluene Recovery Unit Moved 
To Texas City 


Purcuase by Petrol Terminal Corp. 
of toluene recovery equipment op- 
erated during the war by Magnolia 
Co. at Beaumont, Tex., has been an- 
nounced by War Assets Administra- 
tion. WAA says that Petrol will move 
the facilities to the aviation gasoline 
plant at Texas City formerly operated 
for the government by ‘Southport 
Petroleum Co. Petrol has bought the 
plant. 

According to the WAA office at 
Houston, Petrol Terminal Corp. has 
bought the equipment at Beaumont 
in order . utilize portions for the erec- 
tion of a 30,000 bbl. per day crude 
distillation unit, 


Corn Products Texas Plant 
Construction Delayed 


Comp.etion of the Corn Products 
Refining Co. Bluebonnet plant near 
Corpus ‘Christi, Tex., is not expected 
until early 1949, an official declared 
late in November. The plant had been 
scheduled to be completed by next 
summer but construction has been 
unexpectedly slow. However, the 
company will be ready to buy next 
summer's sorghum grain crop. 


Texas Flaxseed Plant Will 
Have Large Oil Output 


Fottowinc a brief notice in No- 
vember of plans by the Archer- 
Daniels-Midland Co. Minneapolis to 
build a flaxseed processing plant at 
Kenedy, Tex., additional information 
confirms the fact that this will be a 
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Dustube keeps both your dust 
and your expenses under control 


Tubes are compact, light, easy to ' 
store, economical to ship; they 

are never under tension . . . never 

in contact with metal which may 

abrade or corrode the fabric. 








: Certainly — dust is wasteful, dust 
is a breeder of high costs, dust is 


98% and more) along with opera- 
tion and maintenance that are 





the enemy of efficiency. But — 
SO ARE HIGH MAINTENANCES 
AND OPERATING EXPENSES! 
So when it comes to buying dust 
collection equipment, be sure 
you get a machine that not only 
DOES ITS JOB WITH HIGH 


consistently low-cost. 


This means more than a method 
to rid your plant of dust. It means 
a machine carefully engineered 
to do a superb task of dust-remov- 
al, PLUS keeping your expenses 
down at all maintenance-points. 


DUSTUBES are readily accessible 
from a central walkway. The 
economy of maintaining them is 
7 by the fact that ONE 
MAN only is required for quick, 
clean inspection or 
No Tools are needed. 
Tubes are easily and quickly in- 
serted or removed. Their condi- 
tion can be seen at a glance. Only 
very fine float dust reaches these 
tubes, NEVER coarse cloth-wearing 
particles. 


replacement. 


EFFICIENCY, but can be installed 
and operated at a MINIMUM of 
COST! 












Extra-fine dusts (silica dust and | 
others) are a with nearly 
100%  efficien y weight. Dis- { 
charged air shows less than 10 

million particles per cubic foot 

from 2 to 10 microns in size. 


It means cost-cutting economy of 
original installation. It means 
equal cost-cutting in the sim- 
plicity of daily operation. It 
means a machine made to save 
you money. 


Dust is completely removed from 
the filter tubes, which are shaken 
like a rug while deflated and limp. 
Result: lower operating resistance, 
longer cloth life, a direct saving in 
horsepower. 


Such a machine is the American 
Dustube which gives peak per- 
formance (efficiency by weight; 


Bi Nseti cee! pee «= eat 


Write for Catalog 72 


Containing valuable 
ventilation data, this 
54-page illustrated 
book shows the full 
line of Dustube dust- 
collection equipment. 
It is yours on request. 













TUS KU 


DUST COLLECTORS 


(FORMERLY AMERICAN FOUNDRY EQUIPMENT CO.) 


U7 S. Byrkit St Mishawaka, Indiana 
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From sugar 


to shoe polish! 





FILTER BASES 


— 
a F IMPROVE PRODUCTION EFFICIENCY 





In a wide range of industries where filtration is a part 
of the process...sugar or shoe polish, for instance... | 
Sperry Filter Bases have prov ed their efficiency. 

In more than a half-century of filtration experience, 


Sperry engineers have developed a great variety of 


filter papers, filter cloths, filter bases of glass, wool, 
asbestos, vinyon, rubber and woven metals... stain- 
leas steel, monel and other materials...as well as 
special bases to meet unusual requirements. 

The ability to analyze your filtration problem and 
to furnish a filter base to meet your requirements is 
available at Sperry. Call on Sperry today. There's no 
obligation and there’s a good chance your production 
efficiency will be improved. 


FILTER BASE DIVISION OF 


D. R. SPERRY & COMPANY 


BATAVIA, ILLINOIS 











“You ask why like 
my VIKINGS : ? i, 4 


— 











HERE'S MY HONEST OPINION... 


“When | bought.my Viking pumps, | knew they were engineered for my 
job. They were no off-the-shelf item that wos supposed to do a little of 
everything and none too well. 





“They were built for my work and to handle my particular problem. There 
was no guessing or compromising. 


“My pumps today are several years old. They have needed little repairing. 
The newer Vikings are even better than mine although harder 
to get than when | bought them. They cost a little more 
but they are still an honestly good buy. 







“Vikings are simple, rugged and well built. They always 
have been and | think they always will be. That's why I’m 
going to get more Vikings when | need more pumps. 


“Your first step is to ask for free folder 47SC. If you have a 
pumping problem, tell them about it.” 








AN; kk} Pump Company 
‘ ‘ Tite Cedar Falls, lowa 
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| large project having a capacity of ap- 


proximately 100,000 Ib. of linseed 
oil per day. 

A company official says that con- 
struction has begun and that the 
plant is being built by Fegles Con- 
struction Co. of Minneapolis. The 
project will include a concrete grain 
elevator that will be connected with 
a drying plant built at Kenedy early 
last year. Plans provide for the in- 
stallation of eight Anderson expellers. 
A complete linseed oil refinery will be 
erected in order to make a full line 


of linseed oil grades 


New England Paint Club 


| Elects Officers 


Evection of officers was held at 
the November 20 meeting of the New 
England Paint and Production Club. 
Stuart White was elected president. 
Other officers elected were Robert 
Andrews, vice president; Arthur .An- 
derson, secretary; and Charles Tan 


nanbaum, treasurer. 


Industry Briefs 


Linde Air Products Co. is installing a 
$200,000 plant for the manufacture ot 
oxygen and acetylene at Little Rock, 
Ark. It is believed that production 
will begin this spring. The five-acre 
plant site, purchased for $10,500 from 
Pulaski County, is on West 29th St 


| near Woodrow. 


Air Reduction Co. is expanding its 
process engineering facilities at Stam- 
ford, Conn. The project staff, directed 
by C. J. McFarlin, will concentrate on 
improving the company’s existing line 
of chemicals. 


Materials handling machinery center 
has been set up by Yale & Towne 
Mfg. Co. at 205 E ast 43 St., New 
York, in the company s new material 
handling machinery building. It plan 
to establish similar centers in other 
major cities 


Celanese Corp. of America has taken 
over all activities formerly conducted 
by various manufacturing and sales 
subsidiaries. Those affected include 
Celanese Co. Inc.; Celanese Plastics 
Corp.; Celanese Chemical Corp.; 
Celanese Export Corp.; ‘Tubize, Inc 
Staunton Textile Corp.; and Bridge 
water Textile Corp. 


Battery symposium sponsored by the 
Chicago Section of the Electrochemi- 
cal Society in conjunction with the 
battery division of the society will be 
held at the Chicago Engineers’ Club, 
314 South Federal St. on February 7 
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requirement in this pure yeast 





culture apparatus, made of lus- 
trous, easy-to-clean Republic 
. ENDURO Stainless Steel. Other 
ENDURO applications include 
autoclaves, condensers, heat ex- 
changers, valves, kettles and tubing. 








Absolute sanitation is a “must” 


Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Bolts and Nuts, Tin Plate, Tubing, Stevens Barrels and Drums 
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STAINLESS 












Cleanliness . . . sanitation . . . freedom from contamination . . . all three 

are vitally important in many different branches of the chemical process 
industries. That’s why more and more processing equipment designers and 
buyers everywhere are specifying that their equipment be made of Republic 
ENDURO Stainless Steel. 


ENDURO is inherently sanitary because it is a highly resistant material, 
has no effect upon quality or purity of most chemical and pharmaceutical 
products, and is not affected by them. Its smooth, pore-free surfaces offer no 
foothold for contaminating particles, and it is easy to clean and to keep clean. 


For detailed information about these and the many other money-saving 
advantages of long-lasting ENDURO Stainless Steel, write today to: 


_ 

REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES ~ CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ENDURO STAINLESS STEEL 


Rex. U.S. Pat. Of 4 









FOR EFFICIENT and 
PROFITABLE DRYING 


‘Mb 
MEN 


DEWATERERS 
FILTERS 
EVAPORATORS 
THICKENERS 
CALCINERS 
KILNS 
TURBO-MIXERS 
TANKS 
TOWERS 
BINS 


. > . . . . 


= ) AUxin ~ Y 
CARY p. 


The design and installation of dryers for use in the Chemical Industries call 
for the rigid adherence to exacting specifications, particularly in the han- 
dling of materials whose stability or other vital characteristics might be 
adversely affected by improper control. 

A single example of the necessity for continuous control is the processing 
of pigments, where variations may result in serious impairment of color 
standards. Each chemical group has its own peculiar weak spot, which 
explains why so many manufacturers in the chemical field look to General 
American for the design and installation of their drying equipment. 

Ask a General American engineer to assist in developing an installation 
which will keep you abreast of today’s processing methods. 


. 
ononal Umentcan 
TRANSPORTATION CORPORATION 
process equipment ¢ steel and alloy plate fabrication 

SALES OFFICE: 10 East 49th St, Dept. 800 New York 17, N.Y. 
WORKS: Sharon, Pa, East Chicago, Ind. 

OFFICES: Chicago, Sharon, Louisville, Orlando, Washington, D. C. 

Pittsburgh, St. Louis, Salt Lake City, Cleveland. 


* TRADE MARK 
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NEWS FROM ABROAD 


Spectal Cor resfionden ce 


McGRAW-HILL 














Tasmania will use sulphur from zinc concentrates to make sulphate of 


ammonia if cheap power can be purchased . . . Argentine affiliate of 


Monsanto will build large chemical plant . . 
join in project to produce rayon-grade caustic soda. . 


greatly expand production of vat dyes . 


controls on many chemicals . 
in expansion plans 
been found in Ital) 


Tasmanian Company Will 
Make Ammonium Sulphate 


Evectrro.ytic Zinc Co. of Austral 
asia Ltd. has decided to erect a $8, 
000,000 plant at its Risdon, Tasmania, 
zinc refinery to produce 50,000 tons of 
ammonium sulphate annually from 
the sulphur constituent of zinc con 
entrates and from synthetic am 
monia. The decision is contingent on 
uccessful negotiations for the pur 
chase of cheap hydro power, which 
ibounds in Tasmania, and on author 
ization to import some items of equip 
ment from the United States. The 
58,000,000 estimate covers plant 
inits to produce hydrogen, nitrogen, 
mmonia, sulphuric acid and sulphate 
f ammonia. 

Sir Walter Massy-Greene, Elec 
trolytic Zinc chairman, believes that 
production cost will be much lower 
than for fertilizer produced from by 
product ammonia and sulphuric acid 
derived from imported elemental sul 
phur. At present, about 50 percent 
f Australia’s demand for ammonia is 
upplied by gas works. Plans to con 
ert four wartime nitrogen fixation 
lants to fertilizer production have 
nade little headway. One plant is 
perating at a fraction of its rated 
ipacity of 12,000 tons of ammonium 
phate a year. The others are pro 
lucing small quantities of methanol 
ind formalin. 

Although part of the zinc concen- 
trate from Broken Hill and from the 
Read-Roseberry field is used in sul 
phuric acid production, most of the 
sulphur in zinc concentrates is eithe: 
lost to the atmosphere in roasting or 


. Two Indian companies 
. Russia to 


. . France has ended price 


. . British oil refiners given preference 
. . . Important bauxite deposit reported to have 


. Germany pushes output of soap 


exported with the metal constituent. 
\ustralia imported more than 100,000 
tons of elemental sulphur annually 
before the war and has been approach 
ing that figure again since the war. 

During the war, the amount of zinc 
concentrate used in acid manufacture 
it first declined and then increased, 
but not to any great extent. Australia 
has been consistently exporting a 
greater sulphur equivalent in zinc con- 
entrates than she has been importing 
1s elemental sulphur. Self-efficiency in 
sulphur is therefore possible and has 
become desirable in view of the dollar 
shortage. 


Monsanto Affiliate Will 
Build Argentine Plant 


Construction of a $100,000,000. 
two-unit project for manufacture of 
ndustrial chemical products, pharma 
eutical supplies and plastic items, will 
be undertaken by Montesanto-Atanor, 
Industrias Quimicas Argentinas. Plans 
for the new installation have been 
approved. The firm is a combination 
of the North American firm, Mon 
santo, with an Argentine mixed cap 
ital company, Atanor. 


Rayon Grade Caustic Will 
Be Produced in India 


EsTABLISHMENT of a partnership be 
tween Mettur Chemical & Industrial 
Corp. and Fertilizers & Chemicals 
Travancore Ltd. to erect and operate a 
20-ton-a-day plant in India to produce 
rayon grade caustic soda has been an- 
nounced by Mettur officials. The new 
plant will be constructed at Alwaye in 
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I'ravancore, site of the FAC I 50,000, 
ton ammonium sulphate plant. 

The project is part of a joint plan 
which aims at eventually supplying 
all of South Indian’s needs for caustic 
soda. Mettur is to triple its own 2,300. 
ton-a-year capacity and already has 
placed orders abroad for equipment 
which by the end of 1949 will make it 
an economic and efficient unit. 

Seshasayee Bros. Ltd. are managing 
agents for both Mettur and FACT. 
[t is this firm’s estimate that early 
next year arrangements will be com- 
pleted for the acquisition of additional 
capital to cover the expansion which 
is expected to total more than $2,000,- 
000. 


Russia Will Increase 
Output of Dyes 


Arminc to produce the world’s best 
cloth, the Soviet textile industry de- 
mands better dyes from the country’s 
chemical industry now elaborating a 
broad recovery program for aniline dye 
production. The program is sched- 
uled for completion by 1950, when 
almost all dye needs of the Sovict tex 
tile industry are expected to be met 
by home production. Urgently in need 
of dyes, the textile industry demands 
completion by 1948 of a “minimum” 
program assuring dye output in every 
base color. 

Under the restoration program, as 
visualized by Soviet textile experts, 
production of vat or indigo dyes must 
be increased six to eight times above 
prewar levels at the expense of less 
durable adjective dyes. In 1938 only 
0.2 percent of the dyes utilized in the 
Soviet cotton cloth industry were the 
fast bright indigo dyes, whereas 89 
percent were the less color-fast and 
duller sulphide dyes. In the postwar 
period the specific weight of sulphide 
dyes is to be gradually reduced, while 
quality is to be improved. 


South African Plant To 
Get Oil from Coal 


Unitep States technical know-how 
advice will be followed at the oil-from- 
coal plant to be erected at Vereenig- 
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— filtration of 
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~~ chemicals 


SPARKLER' oO with 


a 






Horizontal Plate 


FILTERS | 










—_— . any liquid from 
heavy varnishes to light alcohols 


The horizontal plate principle of filtering chemicals provides com- 
plete flexibility and uniform dependable results. When diatomaceous 
filter aid is used it forms a pure silica sieve of uniform microsize mesh. 
Other filter media form a similar firm filter cake on the Sparkler hori- 
zontal plates. Flow is always with gravity. The horizontal position of 
the built-up cake prevents slipping or cracking either with continuous 
or intermittent flow. 

Available in two plate depths, Sparkler construction provides deep 
plates for liquids carrying a large proportion of solids. Sparkler 
shallow plates for use on liquids carrying only a small proportion of 
solids provide a larger filtering area within the same size tank, 

Of equal importance is the feature of complete batch filtration per- 
formed by the Sparkler patented scavenger plate; virtually an auxiliary 
filter with an independent control, it filters the very last drop, leaving 
no holdover. 

All Sparkler filters, even the large sizes, can be furnished with a 
portable base. Standard models available in capacities of 50 G.P.H. 
to 5000 G.P.H. 

Sparkler filtration is Engineered Filtration—we invite correspond- 
ence on your problems. You will receive the advice of filtration scien- 
tists with a quarter of a century of experience in a specific field. 


SPARKLER MANUFACTURING COMPANY 
MUNDELEIN, ILLINOIS 





ing, South Africa, by the Anglo-Trans 
vaal Consolidated Investment Co 
Within three years it will produce 
60,000,000 gal. of gasoline and 9,000,- 
000 gal. of diesel oil. 

According to A. S. Hersov, chair- 
man of Anglo-Vaal, who recently re- 
turned from the United States and 
the United Kingdom, the plant will 
be a replica of the Standard Oil of 
Indiana plant at Hugoton, and will 
incorporate improvements to the plant 
at Brownsville. Technical advice will 
come from Hydrocarbon Research, 
Inc. of America. 

The newest techniques as reported 
to the American Institute of Chem- 
ical Engineers use a new type of 
catalyst. The starting point will be 
coal, which will be converted into syn- 
thesis gases of substantially the same 
quality as are derived from methane. 
From then on the process will be 
identical with the American process. 
The plant, which will cost about £14,- 
000,000 is being constructed. 

South Africa has been producing 
oil from torbanite for some years, and 
its experience should be valuable to 
the Vereeniging undertaking. _Li- 
censes to produce oil from coal will 
be issued by the Minister of Eco- 
nomic Development on the advice of 
the Liquid Fuel and Oil Industry 
Advisory Board. 


France Frees Chemicals 
From Price Controls 


FreNcH government is finally on 
the way to abandoning the tremen- 
dously complex system of price fixing 
and rationing which has been imposed 
on the chemical industry since early 
in the war. Implementing the new 
government policy Jules Moch, Min- 
ister for Economic Affairs, announced 
in November that rationing and price 
control would be ended on 473 prod- 
ucts, including 182 chemical products 
such as galalite, celluloid, and collodi- 
ons. Nylon and asphaltic products 
were also freed. In one swoop this 
order has freed a third of the prod- 
ucts formerly controlled. Superphos- 
phates and potash fertilizers (except 
potassium sulphate and potassium ni- 
trate), and also copper sulphate, were 
freed last June. 

These government actions seem 
likely to allow higher prices for a con- 
siderable number of products, though 
a few items are reported to have been 
sold already at prices under the max- 
ima fixed by the government. Further 
pressure on prices will come from 
current demands by the General Con- 
federation of Labor that wages be 
raised throughout France by 15 to 20 
percent, and that minimum wages 
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For Fuel Savings and Maximum Producing 


No. 211 No. 800 


Above left — Armstrong bottom inlet—top outlet 
series trop 


Above right— Armstrong No. 800 side inlet—+side 
ovtiet trap 


PROOF THAT 
ARMSTRONG TRAPS 
PAY DIVIDENDS: 


In order to maintain high temperatures, high production 
and minimum fuel consumption it is essential that steam 
traps be correctly selected for each piece of equipment in 
your plant. Don’t select traps by pipe sizes alone. Here’s 
a convenient check list for proper trap selection:* 


1. DOES THE TRAP HAVE ADEQUATE CAPACITY FOR 
PEAK LOADS? Traps should have the capacity to take care of the 
above normal condensate loads encountered in starting up cold 
equipment. This will often save hours of warming-up time and 
greatly increase production. 


2. DOES THE TRAP ACTUALLY HAVE THE CAPACITY 
CLAIMED FOR IT? It is possible to unknowingly buy a trap with 
insufficient capacity. This limits production and wastes fuel. 
Armstrong trap capacities are very conservatively based on actual 
tests with hot condensate, and a liberal safety factor is recom- 
mended. If ycu follow Armstrong recommendations the traps will 
handle any condensate load that will be encountered. 


3. IS THE TRAP SUITABLE FOR THE PRESSURE? A trap 
won't work satisfactorily at a steam pressure above that for which 
it is designed. (In switching traps from one location to another, be 
sure they are not put on a line with a pressure above their rating.) 


4. DOES THE TRAP HAVE ADEQUATE AIR-HANDLING 
CAPACITY? Air (always present in steam) reduces heat transfer 
efficiency, lowers temperatures and slows up production. Armstrong 
traps discharge all normal amounts of air along with condensate. 


5. DOES THE BODY STYLE PERMIT THE MOST EFFI- 
CIENT INSTALLATION ? Correct installation, essential to efficient 
trap performance, is simplified and reduced in cost by the choice 
of Armstrong trap body styles: No. 800 Series side inlet—side out- 
let; No. 801 Series side inlet—bottom outlet, and No. 200 Series 
bottom inlet—top outlet. 


*The 36-page ARMSTRONG STEAM TRAP BOOK gives complete data on 
trap selection and installation on all classes of equipment. Send for your copy. 
ARMSTRONG MACHINE WORKS, 858 Maple Street, Three Rivers, Mich. 


ARMSTRONG “£“ STEAM TRAPS 


No. 2 of a series of advertisements devoted to 
improving efficiency through better trapping. 
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When rwe Sing is Rou GH 
Titefl stands up 





where needed 


The drawing above illustrates exactly why Titeflex all-metal flexible 
tubing stands up under the most rugged conditions. 

Note that there are four thicknesses of metal at the top of each 
convolution—right where the greatest wear is encountered. 

Note that flexibility is achieved by wall construction without deforming 
or stretching the metal. There are no packed, sliding joints to wear out 
or decompose. 

Note that the metal strips are soldered tightly together to prevent 
leakage of both gases and liquids. 

Note that Titeflex tubing is all metal—it is unaffected by gas, oil or 
liquids . . . and withstands high temperatures. Yet it is fully flexible and 
holds up under excessive vibrations. 

Your are invited to make full use of the Titeflex research laboratories 
and engineering service in solving your tubing problems. Write today for 
full information. Catalog on request. 


Titeflex ' Inc. 523 Frelinghuysen Ave., Newark 5, N. J. 


Exclusive Manufacturers of Titeflex high 


quality products for more than 30 years 


PHILADELPHIA 
TORONTO 


CHICAGO CLEVELAND DETROIT 


Sales Offices LOS ANGELES BOSTON SAN FRANCISCO 














be increased over 50 percent. Costs 
also are being pushed up by a 60 per- 
cent increase in coal prices introduced 
early in November, and the higher 
freight and power rates sure to follow 
this increase. 

One result of the stepped-up price 
level will be to make exports increas- 
ingly difficult. A considerable decline 
in exports has already been noted. The 
government hopes to control inflation, 
however, after a new higher level of 
industrial prices is reached, by bal- 
ancing the budget, cutting down on 
credit, and preventing agricultural 
— from rising above their present 
evel. 


Power Cuts 


Meanwhile the chemical industry 
is threatened with even more severe 
power cuts than last winter. During 
most of last winter, and so far this 
fall, most of French industry was able 
to operate only four days a week be 
cause of the power shortage. The an 
nual report of Etablissments Kuhl- 
mann for 1946 points out the supply 
conditions then, very similar to rs 
today. Certain essential supplies such 
as pyrites, crude phosphate, salt, soda 
and copper, were received in sufficient 
quantities, but others, especially coal, 
coke and electric energy, were in 
deficit. 

Kuhlmann has now practically com- 
pleted reconstruction of its badly dam- 
aged Dieuze plant. Nearly all the com- 
pany’s sulphuric acid equipment is in 
working order. At Dieuze all the shops 
for making barium products are func 
tioning. The Paimboeuf plant, begun 
in 1940, has finally begun operations. 
It began making methanol in 1946, 
though the first units for making syn- 
thetic ammonia and ammonium sul- 
phate there will not be ready for 
operation until sometime this year. 


Nominal Capital Value 


Many French chemical companies, 
including some affiliates of x ewe 
have increased the nominal value of 
their capital over the past 18 months, 
often by issuing new shares to pres- 
ent stockholders. Reason for such 
moves is the ever-increasing inflation, 
which had made the book value of 
capital insignificant in terms of com- 
panies’ real net worth. 

French manufacturers of pharma- 
ceuticals have managed to pull their 
output up to about 120 percent of 
prewar levels on the average, aided by 
generous allocations of raw materials. 
But this average conceals severe short- 
ages of a number of products based 
on imported raw materials such as 
ephedrine, essential oils, opium, many 
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INGACLAD 


STAINLESS-CLAD STEEL 






IngAclad provides maximum contact-side protection 





against rust, corrosion, abrasion, erosion—at mini- 






mum cost. Its 20% cladding of solid stainless steel, and 






80% backing of mild steel mean lower cost, easier 






fabricating. Available in sheets 18 to 8 gauge, and in 






plates *;" to 14”, inclusive. Full details on request. 













INGERSOLL Steel Division e Borg-Warner Corporation + 310 South Michigan Avenue, Chicago 4, Illinois 


ay 


Plants: Chicago, Illinois; New Castle, Indiana; Kalamazoo, Michigan 












PRODUCTION 


with 


STEARNS 


MAGNETIC 


disc BRAKES 


Reduce your production costs by eliminating 
expensive time lost in coasting motors and machin- 
ery. In sizes up to torques of 500 Ibs. or the equiva- 
lent of 100 hp. at approximately 1000 rpm for AC 
or DC current; also fractional horsepower brakes 
for 1/6-1/4-1/3-1/2-3/4 HP applications for 
AC current . . .floor or motor mounting . . . hori- 
zontal or vertical applications. 

For the answer to your problems involving effec- 
tive retarding of motors 
or machinery, whether 
for one or a sequence of 
controlled stops, consult 
Stearns Magnetic Brake 
Division, Milwaukee 4, 
Wis. 

Ask for Bulletin 604-E. 


The magnetic brake 
with the lining wear 
indicator and man- 
wal release — distinc- 
tive, original. 












MAGNETIC MFG. CO. 


MILWAUKEE 4, WISCONSIN 


| 
MAGNETIC 
SEPARATOR 
PULLEYS 
CLUTCHES 
BRAKES 
MAGNETS 





biologicals, glands, cholesterols, etc. 
The price-cost ratio also is increasingly 
unfavorable. Pharmaceutical prices 
now average about 3.3 times the 1939 
level, while the average of wages in 
the industry is between seven and 
eight times the prewar level. And the 
—— is unlikely to set prices 
ree in this field because, owing to 
social security laws which provide 
reimbursement from the State to in- 
dividuals buying drugs, the govern- 
ment is now indirectly almost the 
sole purchaser. 

Before the war France was a very 
important exporter of pharmaceuticals, 
but this trade has been hurt greatly 
from having been cut off during the 
war and from the inability of French 
manufacturers to present their prod- 
ucts as well as can the Americans, 
owing to shortages of high-quality 
paper, cellophane, etc. Export trade is 
still important, however, to such coun- 
tries as Belgium, Switzerland, Greece 
and the Middle East, and to a lesser 
extent South America. A large trade 
also continues with the French col- 
onies. Figures for the first half of 
1947, for brand-name goods only, 
were: Foreign: $4,630,000; Colonies: 
$7,000,000. 

Imports since the war, aside from 
raw products, have been concentrated 
especially on such new drugs as peni- 
cillin and streptomycin. Imports in 
1946 totaled about $40 million. Dur- 
ing the first half of 1947 they were 
down by around half, to about $10 
million, and of this $4 million came 
from the U.S., with $2 mllion repre- 
senting penicillin alone. 

At present the French dollar short- 
age has forced the government to can- 
cel all pharmaceutical imports from 
dollar countries, and although U.S. 
aid is likely to cause a partial lifting 
of this embargo the volume of im- 
ports from there seems unlikely to re- 
gain former levels. Penicillin for ex- 
ample is now being produced by two 
new factories in France, which already 
supply most of the country’s needs. 


India Designs Portable 
Hydrogen Generator 


A PORTABLE apparatus for generat- 
ing hydrogen has been designed by the 
Meteorological Department of India 
in its observatory laboratory in New 
Delhi. Through this development, hy- 
drogen is made available at mobile ob- 
servatory stations for pilot-balloon ob- 
servations. 

The generator uses the silicon-soda 
process in making the hydrogen. The 
ferrosilicon is dropped into a solution 
of hot caustic soda, care being taken 
to keep enough solution in the gen- 
erator to produce the required quan- 
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ACTIVATED ALUMINAS 


Aluminas 
Fluorides. 


CALCINED ALUMINAS 


LOW SODA ALUMINAS 













TABULAR 
iz ALUMINAS 
Hundreds of possibilities 
at your finger tips 
NR HYDRATED 
ALUMINAS 
With these versatile ALCOA chem- 
icals, you have—at your finger tips— 
literally hundreds of possibilities for ALUMINUM 
new product and process develop- FLUORIDE 
ment. Don’t let your research be 
handicapped without them. We’ll 
gladly send you samples. Call your 
nearest Alcoa sales office, or write SODIUM 
ALUMINUM COMPANY OF AMERICA, FLUORIDE 
Chemicals Division, 1935 Gulf 
Building, Pittsburgh 19, Pa. 
SODIUM ACID 
FLUORIDE 
Ww 
FLUOBORIC 
ACID 
CRYOLITE 


AlzO3 In granular form, highly 

inert, Current uses: ror] 
catalysts and carriers, 

maintenance of transformer 

oils, and » 


Ai203 Calcined to various degrees resulting 
in a wide variety of characteristics. Current 
uses: Abrasives, ceramics, glass, porcelains, 
refractories, electrical insulators, ferrous- 
metal fluxes, 


AlzO3 (With less than 0.15% og mer Two 
grades provide low and normal shrinkage 
characteristics. Current uses: High-grade 
electrical insulators and other ceramic bodies. 


Al203 (Alpha Alumina). Available as fine 
powder, coarse granules and dense balls. Re- 
sidual moisture: 0%. Soda content as low as 
0.05%. Extremely low shrinkage. Current 
uses: High quality electrical insulators, high 
temperature refractories, catalysts and cata- 
lyst supports, and heat-transfer operations. 


Alz2O3°3H20 (Typical compound). Fine white 
crystalline powders, more reactive than cal- 
cined aluminas. Current uses: Series C-30 
@rades—chemicals, catalysts, ceramics, glass 
and water softeners. Series C-700 grades 
(average particle size: 0.5 micron)—trubber 
and plastic compounding, cosmetics, pigments 
and fillers. 


AIlF3 (Anhydrous). White crystalline solid, 
chemically inactive at room temperature. 
Current uses: Non-ferrous metal fluxing and 
constituent of ceramic-body and glaze mixes. 


NoF A fine, white crystalline powder, light 
and fluffy with good dusting properties. Cur- 
rent uses: Ingredient of insect powders and 
rat poisons, constituent of vitreous enamel 
and glass mixes, and a steel de-gassing agent. 


NoF*HF A free-flowing, white’ crystalline 
powder. Does not cake under normal storage 
conditions. Readily soluble in hot or cold 
water. Current use: Laundry sour for rust 
removal and for neutralizing last traces of 
alkali in rinsing operations. 


HBF, E. B. concentrate—a specially purified 
solution of fluoboric acid. Principal current 
use: Electrolytic Brightening of aluminum. 
(Patented process.) 


No3AlFg Produced chemically by precipita- 
tion resulting in a product of highly uniform 
particle size (average: 2 microns). 


Insecticide Grade—widely used for con- 
wee ET En teom detee So 

crops. Does not harm delicate foliage or 
affect soil balance. 


Fluxing Grade—used in the reduction of alu- 
minum, and for the flux- 

ing of molten ceramics 

and non-ferrous metals, .. 


CHEMICALS 


ALUMINAS 4° FLUORIDES 
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FOR BETTER 






PHONE 
YOUR 


LUBRIPLATE 


DEALER 


LUBRIPLATE Lubricants are sold by oav- 
This is @ protection to 
LUBRIPLATE users for it is the respon- 
sibility of the dealer to see that only the 
proper LUBRIPLATE Product is used for 
There is ao LUBRIPLATE 
Lubricant for practically every application. 
It is his job 
to reduce your operating costs through 
For his name consult 


thorized deolers. 


the specific job. 
Ask the LUBRIPLATE Deoler. 


better lubrication. 
your classified phone book 
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LUBRICATION 


tity of hydrogen for filling a particular 
size of balloon. The charges of ferro- 


silicon corresponding to the quantity 





of soda are dropped at intervals of 
four to five minutes through a special 
receptacle at the top of the generator. 


EXPANSION PLANS FOR BRITISH REFINERIES INCLUDE 
FACILITIES FOR PETROLEUM CHEMICALS 


ORE coal and raw materials arc 
M reaching British chemicals 
makers, especially for export work, but 
further substantial output gains de 
end on new plant being brought into 
operation. From the government's 
White Paper on Capital Investment 
in 1948, however, it appears that a fur 
ther slowing-down of factory construc- 
tion must be anticipated. In industry 
generally steel allocations for building 
will be cut substantially; no new indus 
trial buildings or extensions will be 
started for at least six months, except 
1 limited number of projects of excep 
tional importance for exports or im- 
port saving; and of factory building 
now in progress which has not yet 
reached the steel erection stage at least 
half will be postponed 

As chemicals makers got away to an 
early start in postwar expansion, quite 
a few of their schemes, though held up 
by delivery delays, are beyond that 
stage and will not be affected by offi- 
cial restrictions on capita! expenditure. 
Many early extensions came into pro- 


duction in 1947 or will be ready early 
in 1948. Expansion schemes in a less 
idvanced stage, however, will suffer all 
the more severely. For some time 
chemical interests have tried to con- 
vince the government of the key po- 
sition held by chemicals in the indus 
trial economy and the need for more 
plant. It is agreed that the higher ex- 
port targets and essential home needs 
cannot be met at the same time by 
output from existing plant. The in- 
dustry thus hopes for lenient treat- 
ment when factory construction 
licenses are reviewed, but it can hardly 
expect to go scot-free when so many 
other trades can present equally strong 
cases for priority. 

There is, however, one branch of 
the chemical industry which has been 
granted preferential treatment for a 
vast expansion scheme. Extensive 
plans for increasing oil refining ca- 
pacity in Britain have been approved 
in principle. Programs of plant de- 
liveries and building labor require- 
ments are not sufficiently advanced to 





When you examine the 


qu 

sign of an EPPENBACH COLLOID 
MILL, it is easy to understand why 
finer diffusion is obtained with this 
machine. Liquid is broken up into mi- 
nute globules by high velocity impact 
. rotor and stator teeth shear the 
material mechanically . . . then it is 
to the required 


hydraulically shea 
particle size. 


If you are interested in obtaining bet- 
ter results in grinding, emulsifying and 
for com- 
plete details. Ask for a copy of 
Catalog No. 401. No obligation 


homogenizing, write 


of course. 
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set MAXIMUM protection with 





JESSOP Stainless and Acid Resisting Steels 


JESSOP offers you maximum protection for your processing equipment, because JESSOP manu- 
factures a complete line of stainless and acid resisting steels ...in all analyses and in all 


forms for corrosion resisting applications. 


JESSOP Stainless and Acid Resisting SHEETS and PLATES 
ore supplied either as solid stainless or os stainless-clad, 


depending upon your requirements. 


JESSOP Stainless-Ciad Steel can be furnished with 10 
to 50% stainless cladding of closely controlled thickness. 
JESSOP Stainless and Acid Resisting BARS are supplied 
hot rolled, cold drawn, centerless ground, forged, or 
rough turned. They are available in a wide range of 
sizes for economical fabrication into such parts as pump 


shofts, valve stems, tubing, and various types of fittings. 






JESSOP Stainless and 


Acid Resisting Steels 





JESSOP Stainless and Acid Resisting CASTINGS and 
FORGINGS are supplied to the customer's design speci- 
fications, in most standard analyses. Accurately formed, 
they greatly reduce machining time and the amount 


of steel required. 


In addition to all standard analyses of stainless and 
acid resisting steels, JESSOP also produces Types such 
as 3098S, 309SCb, 316Cb, 317, and 330, which are 
not generally available. The JESSOP Service Engineers 
will gladly work with your fabricator to help you make 


the best use of stainless steel in your equipment. 


JESSOP STEEL COMPANY 


WASHINGTON, PENNSYLVANIA 











in planning 





The ‘Brass Tacks Approach 


is to get down to fundamentals. What equip- 
ment will collect dust particles in the sizes that 
count, with an efficiency you can count on, and 
at the most practical cost.... For economy, a 
system's got to be simple —without moving 
parts or need for maintenance. That means a 
Buell van Tongeren Cyclone, if you really 
want to trap the low-micron fines, too. Only 


the van Tongeren has the Shave-off, to put 





it in the high efficiency class. A Buell cata- 
log makes this all plain. Write for one, its 


“brass tacks” approach makes it easy to read. 


Buell Engineering Co., 18 Cedar Street, New York 5, 


N.Y. 





Engineered Efficiency in DUST RECOVERY 








ermit the final allocation of a labor 
orce but 4,800 building operatives 
have provisionally been earmarked for 
work on refineries about the middle of 
the year. Total amount of £95,000,000 
is to be spent on the erection of re- 
finery capacity sufficient to handle 20,- 
000,000 long tons of crude oil a year, 
and of this no less than £60,000,000 
will be for plant of all kinds. 

Extension program of the Agwi Pe- 
troleum Corp. has advanced farthest. 
The company received approval to go 
ahead with construction work at Faw- 
ley, on the banks of Southampton 
Water, designed to increase its refinery 
from 600,000 tons a year to over 
3,000,000 tons. 

On an even bigger scale is the plan 
of the Royal Dutch-Shell combine to 
build two new refineries, one at 
the Thames estuary, not far from 
London, and the other one on the 
Manchester Ship Canal, near the Lan- 
cashire textile region. The combine 
intends to spend over £40,000,000 on 
new refineries in various parts of the 
world, and it is believed the major 
portion of this sum may be spent on 
the two English refineries and ancillary 
plant for them. 


New Refinery 


The Anglo-Iranian Oil Co. has 
plans for erection of a new refinery 
at Grangemouth, Scotland, likely 
to cost £7,000,000. Smailer proj- 
ects announced are those of the 
Manchester Oil Refinery in Lancashire 
and the Trent Oil Products Ltd. in 
Northumberland. Together with ex- 
isting refineries and smaller schemes 
which may yet be announced by other 
companies with a stake in the British 
market, these projects will provide re- 
fining capacity sufficient to meet all 
demands of the large home market 
and leave substantial quantities of vari- 
ous fractions for export. 

Significance of this development 
from the chemical point of view can 
hardly be exaggerated. Several of 
the new refineries are closely linked 
with schemes for production of pe- 
troleum chemicals. The Grangemouth 
refinery will provide raw materials for 
the Anglo-Iranian/Distillers chemical 
plant, plans for which were announced 
some months ago. This project, it has 
been stated since, will not be post- 
poned as a result of the government 
cuts of capital expenditure. The new 
Shell refinery on the Manchester Ship 
Canal will supply raw materials for 
the chemicals plant now in course of 
erection in this locality. Manchester 
Oil Refinery plans are also known to 
be connected with chemical produc- 
tion. While the Grangemouth chemi- 
cal plant was originally intended to 
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Answer Important Questions About 


Whol Starla Tthlag F Ul. 

























V 
. a Here is another example of the results 
T you can get when you put Carpenter's 


experience with Stainless Tubing to work in 


n 
0 your plant. 
t 
ea These Van Stone flanges were done cold, with 
the flanges rolled-out from the tube wall. 
Expansion is uniform throughout the flanged 


area. The corner at the back of each flange 


—~—~arT ss Ww] & + 


is sharp—with no weakening of the metal’s 


ture. 


au are selecting Stainless Tubing and 
planning your fabrication jobs, it will pay you 
to make full use of Carpenter's experience. 
Want proof? Drop us a line, and we will work 


with your engineering staff. 


SLIDE CHART DATA ON STAINLESS TUBING 





This Carpenter Stainless Tubing 
Slide Chart provides information 
that has never before been avail- 

able in such easy-to-use form. It 
contains data on Velocity Constants, Mass Velocity Con- 
stants, Areas of Tube, Physical Properties, etc. For your 
copy, just send us a note on your company letterhead. 








THE CARPENTER STEEL COMPANY 


Alloy Tube Division * 105 Springfield Road, Union, N. J. 
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Lateral ventilation of tanks 
conserves beat by pulling in 
and exhausting unheated air. 
Plant efficiency is increased by 
elimination of fumes from workmen's 
breathing zone. Better light and a4 \ 
clearer work space over tanks is attained. @ \ 
Maintenance costs are reduced because machines, 
equipment and structural parts around the work 

area are not subjected to fumes. DeBothezat 
Bifurcator fan units are readily adaptable to 

standard 2-sided tank exhaust, rear manifold 
exhaust and jet ‘push-pull’ systems. 

DeBothezat sales engineers are located in 

all principal cities. 4 | 
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"Semel today jor thes FREE BOOK! 


Comprehensive treatise containing selection, perform- 
ance and application data for Bifurcator fans in 

lateral ventilation of tanks. 32 pages. 10 charts pro- 
vide graphic solution to equipment selection and duct 
design. 


| =) DE BOTHEZAT BIFURCATORS 


Be eB MAIL TODAY mew 


DeBothezat Fans Division, American Machine and Metals, Inc. 
Dept. C. East Moline, tilinois. 
Please send me, without obligation, your new book, “Leteral Ventilation of Tanks.” 


Firm Nome 


Address 
City Zone Stote 
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provide Distillers Co. with an alterna- 
tive source of industrial alcohol for its 
solvents and plastics departments and 
the Shell chemical plant will attach 
special importance to the manufacture 
of np detergents, neither of these 
two plants will be confined to these 
products. 

Advantage which treatment of crude 
oils in the British Isles offers for the 
establishment of a petroleum chemi- 
cals industry was one of the major 
considerations which caused the gov- 
ernment to assent to the investment 
of large amounts of scarce machinery 
and building materials in new oil re- 
fineries. There is reason to believe 
that chemical plants will operate in 
conjunction with the new refineries at 
Fawley and near London as well as 
with those near Manchester and at 
Grangemouth. Construction work on 
the chemical plants will receive the 
same degree of priority as work on 
the petroleum dente themselves. 

Another branch of chemical interest 
which features prominently in the gov- 
ernment’s capital expenditure program 
is the gas industry. No less than £21,- 
400,000 is to be spent this year on new 
plant and reconstruction of old plant, 
and £23,600,000 has been earmarked 
for this purpose for 1949. Iron and 
steel industry’s modernization and ex- 
tension program, which was drawn up 
in 1945, will be reviewed shortly. It 
involves substantial expenditure on 
coke-ovens and _ byproduct plant. 
British gasworks are also keen on by 
product recovery in the interest of op 
erational efficiency and economy. 

Such large amounts of new plant 
and apparatus will be needed for re 
fineries and coal distillation works that 
the British equipment industry will be 
hard put to meet all needs even if 
part is obtained abroad. In the first 
nine months of 1947 orders for over 
£33,500,000 of oil refinery equipment 
were placed for British-owned re- 
fineries, nearly four-fifths of it for use 
overseas. In view of the progress made 
with rehabilitation of damaged oil 
plant in the East it may be thought 
that more British refinery equipment 
will in future be available for installa- 
tion at home. Special arrangements 
for standardization and interchange- 
ability will help, and close collabora- 
tion is to be sought with U. S. oil engi- 
neering companies. 


New Petrolum Refinery 
For Mexican Company 


Contract has been awarded for the 
design, engineering, purchasing and 
construction of a complete new pe- 
troleum refinery for Petroleos Mexi- 
canos at Salamance, Mexico. It will 
cost about $12 million and will consist 
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IF YOU'RE SEEKING SAVINGS 
in CONSTRUCTION and MAINTENANCE 


heres the llc to took! 


If rocketing construction costs have brought you 
budget problems, let Koppers pressure-treated wood 
solve them. In applications from foundations to roof 
decks, it brings present savings in building costs— 
future savings through long, trouble-free life and 
low maintenance. 


PERMANENT FOUNDATION WORK. Koppers pressure-creo- 
soted piles provide high load-bearing capacity at low 
cost. Preservative treatment permits cut-offs to be 
safely made above water table. 


ROT-RESISTING FLOORS. A wood floor or sub-structure on 
or near the ground faces a decay threat. Koppers 
pressure-treated wood gives dependable protection 
against this hazard. 

ENDURING PLATFORMS, WALKS, STEPS, and OVERPASSES. 
Koppers pressure-creosoted wood protects against 
decay, which is the primary cause of much wear and 
mechanical failure. It makes outside structures 
serve longer. 


FIRE-RETARDANT FRAMING. Koppers fire-retardant treat- 


ment, applied to vulnerable building 
members, gives a high degree of 
protection against fire, dependable 

KOPPERS 
Ww 





resistance to decay and insect attack 
as well. 


DECAY-DEFYING RooFs. Wherever humid 
atmospheres create a decay hazard, 
Koppers pressure-treated wood pro- 
vides essential protection for long de- 
pendable service. 
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PRESSURE-TREATED WOOD 


KOPPERS COMPANY, INC: 
PITTSBURGH 19, PENNSYLVANIA 












ASSURES FASTER, BETTER 
SEPARATION ... 


High speed in acceleration, braking, running and 
unloading with labor-saving large bottom discharge 
for solids . . . and largest capacity in proportion 
to basket diameter are Fletcher features that assure 
production-increasing operation with minimum 
supervision. Write for detailed information. En- 
gineering consultation available without obligation. 


FGTIGHER! 


MOTOR-DRIVEN susPENDED OPEN TOP 
FLETCHER WORKS, 235 GLENWOOD AVE., PHILADELPHIA 40, PA. 























...for developing new 
products and processes 


@ The Bowen Laboratory unit is designed to 
provide information which can be directly ap- 
plied to the development of new products and 
processes. It is built under the same general 
designs as the large commercial 

Bowen engineered Spray Dryers. 

Factual information on request. 


BOWEN ENGINEER:NG, INC. 


Gorwood 1, New Jersey 








of a 30,000 bbl. crude distillation unit, 
gas oil thermal cracking unit, electric 
power generation plant, ethyl — 
equipment, and other facilities need 
for a modern refinery. The contract is 
held by Arthur G. McKee Co., Cleve- 
land, who will begin actual construc- 
tion in 1948 with the project sched- 
uled to be completed some time in 
1949. 


New Source of Bauxite 
Discovered in Italy 


IN A RECENT report to the Supreme 
Mining Committee, Italian Premier 
de Gasperi disclosed that a new source 
of bauxite has been discovered in the 
Gargano peninsula, southern Italy. He 
estimated that it would yield 30 mil- 
lion tons.. Premier de Gasperi also re- 
ported that an important zinc forma- 
tion has been discovered on Sardinia 
near Monteponi. Surveys, he said, 
were recently carried out by the Italian 
Mining Engineering Corp. 


German Plants To Produce 
Raw Materials for Soap 


Tue #$R#EINPREUSSEN' chemical 


| works at Hamburg, in the British Zone 








of Germany, will begin production of 
raw materials needed for the soap in- 
dustry in western Germany. One- 
third of the plant’s capacity will be 
used for this purpose. The former 
I. G. Farben establishment at Krefeld 
will manufacture raw materials for 
similar use at Urdingen, where metha- 
nol for the plastics and pharmaceutical 
industries des will be produced. 


Foreign News Briefs 


Potash exports from Palestine have 
been increasing in volume and 
amounted to 71,276 metric tons in the 
first half of 1947 as compared with 
39,376 metric tons in the like 1946 
period. 


Mineral resources in Spanish West 
Africa, including ochers, phosphate 
rock, pyrites, and sulphur have been 
reserved to the Spanish State. This 
conforms with the government policy 
of controlling exploitation of resources 
important to the national economy. 


Universities in the United Kingdom 
in conjunction with the Scottish Sea- 
weed Research Association are in- 
vestigating the potentialities of sea- 
weed as a fertilizer and for other uses. 


Only sulphur mines in operation in 
the Dodecanese Islands are at Nisiro 
and produce from 1,000 to 3,000 tons 
a vear. The average sulphur content 
is 35 percent. 


220 © JANUARY 1948 « CHEMICAL ENGINEERING 

















BLAW-KNOX IS A PIONEER 


in designing and building equipment and complete 
plants for the resin industry. 


We specialize in this wide field, including equipment 
for resin production, varnish cooking, oil bodying, mold- 
ing powder production and similar operations. Blaw- 
Knox covers the equipment needs of this field thoroughly, 
including design and construction of complete plants. 


Our new publication “Blaw-Knox Resin Plants and 
Equipment” tells you about a number of actual installa- 
tions and includes preliminary design questionnaires to 
help you get further information. 


BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2090 FARMERS BANK BUILDING, PITTSBURGH 22, PA. 


New York * Chicago * Philadelphia * Birmingham * Washington 


Ask for Bulletin No. 2087, on 
**Blaw-Knox Resin Plants 
and Equipment" 











STOP H.S0. COLD! 


SS with Carbon ... Graphite... 
30 “KARBATE” Impervious sane 


6 @ “National” Carbon, Graphite, and “Karbate” Imper- 
vious Graphite are the most efficient materials for 
handling sulphuric acid. Equipment made of these ma- 
terials is resistant to chemical attack by sulphuric acid 
up to 96% concentration. Moreover, it is light in weight, 
machinable, and mechanically strong. It is resistant to 
thermal and mechanical shock. There is no metallic 
contamination of the product. Both Graphite and 
“Karbate” Impervious Graphite have the highest heat- 
transfer rate of any practical material used in handling 
corrosive substances, 


rob- 
se Spalling P 
. -lin bodies. 
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The terms “National” and “Karbate” are registered trade-marks of 


NATIONAL CARBON COMPANY, INC. 


Unit ef Union Carbide and Carbon Corporation Division Sales Offices: Atlanta, Chicago, Dallas, 
30 East 42nd Street, New York 17, N.Y. Kansas City, New York, Pittsburgh, San Francisco 
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Edmond €. Feller, ASS\STANT EDITOR 





Sodium Chloride Versus 


Construction Materials 


Fourth and final part of a symposium in which 


typical materials of 


construction are eval- 


uated for services involving sodium chloride 


CHEMICAL STONEWARE 


F. E. HERSTEIN 


General Ceramics and Steatite Corp. 
Keasbey, N. J. 


ig ssee stoneware is, of course, 
impervious to the action of so- 
dium chloride, both dry and in solu- 
tion, and at all concentrations and 
temperatures at which this material is 
handled and processed. Chemical 
stoneware piping and pumps can be 
used for handling brine solutions and 
at least one installation of stoneware 
for handling chlorinated brine from 
chlorine cells is known. An interesting 
application, where absolutely no iron 
contamination is allowable, is in the 
pumping of sea water to aquariums. 
everal applications of this type are 
contemplated at the present time. It 
may be said in summation that al- 
though chemical stoneware is admira- 
bly suited for the handling of sodium 
chloride brines, it is not widely used 
because other equipment is more 
readily available and in some cases 
more economical. Thus chemical 
stoneware is reserved for the stringent 
applications which no other equip- 
ment will bear. 


HAVEG 


E. P. MAMPE 
Haveg Corporation 
Newark, Del. 


= equipment is completely re- 
sistant to chemical attack from 
sodium chloride in all concentrations 
and within the temperature limitations 
which have been established for this 
plastic material. 

Aeration of brine solutions or the 
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presence of hydrochloric or similar non- 
oxidizing acids is not detrimental. Fur- 
ther, the presence of other chlorides, 
such as calcium, zinc, magnesium or 
ferric chloride, either individually or 
collectively, will not institute porn. as 
occurs in the cases of cast iron, steel 
and many ferrous alloys. Haveg fabri- 
cated into such articles as pumps, 
valves, pipes, fittings, storage tanks and 
dissolving tanks have given excellent 
service for years in such brine applica- 
tions. Its use on a larger scale has been 
restricted primarily by economic con- 
siderations, but, where justified, has 
resulted in low amortization and 
maintenance costs. 

Resistance to thermal shock, tough- 
ness and facility in making field altera- 
tions to existing equipment through 
the use of Haveg cements, which have 
resistance equal to the fabricated 
article, are but several of its merits. 


DURIMET and CHLORIMET 


WALTER A. LUCI 


The Duriron Co., Inc. 
Dayton, Ohio 


XPERIENCE has shown Durimet 20 
to be a satisfactory material of 
construction for applications involving 
various sodium chloride solutions. As 
is the case with iron base alloys and 
especially the high chromium stainless 
steels which depend on an oxide film 
for their corrosion resistance, the Duri- 
met alloy occasionally gives indications 
of the pitting type of corrosion. 
Durimet 20 is an austenitic stainless 
alloy with a nominal chemical com 
sition in the cast form as follows: 29 
percent Ni, 20 Cr, 1.75 Mo min., 3.5 





Cu min., 1.0 Si and 0.07 C max. A 
composition such as this produces an 
alloy that is much more resistant to 
itting attack than the ordinary stain- 
sn steels with their lower alloy con- 
tent. Durimet 20 will remain resistant 
to clean, aerated sea water but will pit 
when subjected to the varied oxygen 
concentration conditions initiated in 
dirty, unaerated sea water. For in- 
stance, the area beneath a barnacle or 
other adherent deposit is a typical con- 
centration cell with pits forming due 
to insufficient oxygen replenishment 
in that area. 

Similar reasoning may be applied to 
industrial sodium chloride solutions 
(brines). However, in these cases the 
oxygen supply is generally uniform 
throughout the system. Although this 
alloy was found to be susceptible to 
pitting attack under unaerated con- 
ditions, many industrial applications 
have been found in which it may be 
successfully applied. A few of these 
applications are as follows: 

1. A production process in a soap 
plant involved recirculation and build 
up of sodium chloride at temperatures 
up to 180 deg. F. Durimet 20 gate 
valves are used extensively and they 
are giving very good service. 

2. Durimet pumps are used in a 
chemical plant for circulating hot, 
dilute, caustic-neutralized organic so- 
lutions which contain appreciable 
amounts of sodium chlonde. The 
pumps are giving excellent service in 
this type of solution. 

3. In the production of commer- 
cial salt, Durimet equipment is show- 
ing excellent service for saturated salt 
brines at temperatures up to 280 deg. 
F 


The high-silicon irons are often pre- 
ferred over Durimet because of the 
lower cost and better corrosion resist- 
ance. However, many applications re- 
quire the use of machinable alloys, 
and it is generally for these conditions 
that Durimet 20 is used when applica- 
ble. Valves are often made with high- 
silicon iron plugs and Durimet bodies. 

Durimet 20 is available in both the 
cast and wrought forms. Chemical 
equipment available in the cast alloy 
includes pumps, valves, fans, ejectors, 
jets, and mixing nozzles. Special cast- 
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Outstanding among its great variety of mineral resources readily available for 


chemical manufacturing is Oklahoma's tremendous reserve of high grade silica, 


in several forms 


Glass Sand. Equal in chemical quality to any in the | nited States 


and used by glass plants in Oklahoma and adjacent states since 1913. 


Tripoli 


in 1944 ranking third in national production. 


This state has long been an important supplier of tripoli, 


Novaculit« Outcroppings of more than 100 square miles in south- 


eastern Oklahoma are a continuation of the outc rops in southwestern 


Arkansas where novaculite has been 
produced for many years and where 
chemical analysis shows silica content 


to be 99° or more 


Vein Quartz. Very large deposits of 


milky variety are easily accessible. 


Chat and Slimes. Millions of tons of 
highly silicious material are available 
as by-products of zinc mining in north 


eastern Oklahoma 


Detailed information on Oklahoma's 
mineral resources is available on 
request, based on data by the Oklahoma 
Geological Survey. Map showing 


location of mineral deposits is also 


available. 
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TYPICAL ANALYSIS OF SILICA 
GLASS SAND FROM 
ARBUCKLE MOUNTAINS 


Average of Plant Run — 1947 





SiO, o» « 8 Se 
i < o « * 0.036 
Bbun is 6 et 0.072 
CeO ; 0.009 
MgO 0.005 
L. oO. | 0.072 
Total 100.023 

















PLANNING ond RESOURCES BOARD 
STATE CAPITOL BUILDING 
OKLAHOMA CITY, OKLAHOMA — 





ings are available for manufacture of 
er special equipment. The Duriron 
Co. should be contacted for the avail- 
able forms of wrought Durimet prod- 
ucts. 

Chlorimet 3 is a nickel base, high 
alloy material with a nominal chemical 
composition of 60 percent Ni, 18 Cr, 
18 Mo, 2 Fe, and 0.07 C max. Labora- 
tory tests indicate the complete resist- 
ance of this alloy to sodium chloride 
solutions at all concentrations and 
temperatures. Test results also indi- 
cate that Chlorimet 3 is resistant to 
sodium chloride solutions with con- 
taminants present if the contaminants 
have no effect on this alloy by them- 
selves. Chlorimet 3 is produced in the 
cast form only (pumps and valves at 
— and it is machinable. Be- 
cause of its inherent pitting resistance, 
Chlorimet 3 can be used for severe cor- 
rosion applications which require a 
machinable alloy. 

Chlorimet 2 is also a nickel base, 
high alloy with a nominal chemical 
composition of 63 percent Ni, 32 Mo, 
3 Fe max., and 0.15 C max. Severe 
laboratory tests were conducted on this 
alloy in various brine solutions in an 
attempt to induce concentration cell 
type attack, but Chlorimet 2 shows 
excellent resistance at all concentra- 
tions and temperatures tested. Con- 
taminants of an oxidizing nature tend 
to attack this alloy because of its lack 
of chromium. Chlorimet 2 is pro- 
duced in the cast form only and in the 
form of pumps and valves. It is also 
machinable and if desired, can be hard- 
ened to 475 Brinell by heat treatment. 


ALUMINUM 


JOSEPH P. BALASH 


Aluminum Co. of America 
New Kensington, Pa. 


ODIUM CHLORIDE in both the solid 
form and as brines has been satis- 
factorily handled in aluminum equip- 
ment. Even in contaminated solutions 
the total amount of attack on alumi- 
num is small. However, when certain 
contaminants are present, for example, 
compounds of heavy metals such as 
copper, nickel, and lead, the total 
amount of attack though small may 
be highly localized. If such dangerous 
contaminants are encountered, the 
corrosion hazard may be greatly mini- 
mized by the use of equipment fabri- 
cated from a duplex product known as 
“Alclad.” 

Because chloride solutions are espe- 
cially effective in promoting galvanic 
corrosion of aluminum, equipment to 
handle sodium chloride solutions 
should be designed to avoid contact 
of dissimilar metals. For example, con- 
tact between aluminum and copper 
fixtures should be avoided. However, 
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HYDROCHLORIC ACID ETCHING 


LABORATORY HOODS 





Durco exhaust fans operate with 
a lasting efficiency that cannot be 
impaired by destructive fumes, va- 
pors or gases. 

Here’s the reason: The vital parts 
of the fans—the parts in contact with 
the fumes—are made of Duriron, 
Durichlor or Durimet. These Durco 
alloys are uniformly corrosion-re- 
sistant throughout; require no coat- 
ing or painting for protection. 

DURIRON, of which standard 
Durco fans are made, is a high-sili- 
con iron alloy containing approx- 
imately 14.5% silicon. It is highly 
resistant to the corrosive attack of 
all commonly used acids except hy- 
drofluoric, sulfurous and oleum. 


DURICHLOR is a high-silicon 
alloy, similar to Duriron, developed 
by Durco for resisting the corrosive 
action of hydrochloric acid below 
boiling point. It is similar to Dur- 
iron in resistance to other corrosives 
except that is superior for chloride 
solutions and chlorine gas. 


DURIMET is a patented low car- 
bon stainless steel containing nickel, 
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chromium, molybdenum and co 

per. Durimet fans will safely handle 
the fumes of oleum, sulfurous acid, 
sulfur dioxide and hydrofluoric acid. 

In addition to their extraordinary 
corrosion-resisting ability, Durco 
fans have many features of construc- 
tion which permit: 

Easy access to all parts. 

Complete drainage of corro- 
sive condensate. 

Removal of motor without 
disturbing fan connections. 

Rotation of volute to change 
direction of discharge. 

Minimum of maintenance. 
Most of the operation at- 
tention is confined to oiling 
the motor. 

New Fan Bulletin No. 1102 gives 
complete information and engineer- 
ing data. Write for your free copy. 

/ DURCO Adv. 22-G6M 





THE DURIRON COMPANY, Inc. 
DAYTON 1, OHIO 
Branch Offices in Principal Cities 
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MEMO 


TO: USERS OF HIGH PRESSURE COMPRESSORS 
FROM: NORWALK COMPANY 

























O A Compressor Must Breathe Fresh Air 






Getting long life out of your high pressure com- 





pressor is mostly a matter of good common sense. 






Take air, for instance. An important fact to remem- 





ber is that air must not only be clean at its source, but 





at the point of delivery to the compressor. Intake suc- 





O tion lines can be and should be kept scrupulously 





clean for best results. Dust or grit entering the com- 





pressor plugs the valve parts, cuts the cylinders, and 





generally impairs efficiency. 






The volume of air delivered by the compressor 





increases proportionately as the temperature of the 






intake air is lowered. 





O Make sure your compressor has a chance to 





breathe fresh, clean, cool air. You will find it pays. 




















Reprints of these messages available for your maintenance men 






Norwalk Compressors are custom-built . . . of standard, interchangeable 
parts. This combines the best of craftsmanship and modern methods, to 
give you a sturdy, reliable compressor, individually assembled and tested for 


© 


NORWALK COMPANY, INC. 


10 NORTH WATER ST., SOUTH NORWALK, CONN. 







your specific requirements. 








Manufacturers of High Pressure Compressors 





for Air and Gases for more than 80 Years 








ee 


in many instances it is possible to 
cathodically protect aluminum in the 
presence of steel by the use of zinc or 
aluminum alloy attachments. 

Marine Exposures. The high resist- 
ance of aluminum alloys to saline ex- 
posures has been demonstrated by the 
many applications in conditions 
where equipment has been subjected 
to sea water. Aluminum alloys such 
as 2S, 3S, 52S, and 63S are virtually 
unaffected by unpolluted sea water. 
Although very little difference exists 
in resistance to corrosion of these 
metals, 52S has been particularly out- 
standing in its resistance to marine 
conditions. If the water is polluted 
by industrial wastes, Alclad metals are 


| recommended because they are -— 


cially resistant to localized failure. ‘The 
service under corrosive saline condi- 
tions rendered by Alclad products is 
demonstrated by the widespread use of 


| this material for flying boats, Alclad 


sheet being considered standard for 


marine aircraft. 


Extensive service data from many 
aluminum products such as aluminum 


| cable, cast aluminum spandrels, alumi- 
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num roofing sheet, aluminum alloy 
railing, aluminum alloy window 
frames, as well as exposure tests on 
practically every type of aluminum 
product, have demonstrated the ex- 
cellent resistance of aluminum to 
weathering in marine atmospheres. 
Brines. Brines, especially when in- 
hibited, have been used successfully 
in refrigeration systems fabricated of 
aluminum alloys. Oil well brines are 
being handled in aluminum piping. 
‘Condenser Tubes. Reference has 
been made above to the exceptional 
resistance to failure by localized cor- 
rosion of Alclad products. Alclad 
products are composed of a core alloy 
having the desired mechanical proper- 
ties coated on one or both sides by 
another alloy having a potential suf- 
ficiently anodic to electrochemically 
protect the core when both are in con- 
tact with the electrolyte. Condenser 
tubes are available fabricated from 
Alclad 3S which consists of 3S core 
with the coating of the 72S aluminum 
alloy metallurgically bonded to the 
inner surface of the tubing. Hence 
such tubing is especially desirable for 
use in condensers in which the cor- 
rosive waters contact the inside of the 
tube. The 72S coating alloy was 
selected so that it would be anodic to 
the 3S core when exposed to natural 
waters or most substantially neutral 
solutions. Should a water be encoun- 
tered which would normally cause 
localized pitting, the penetration of 
the full thickness of an alclad tube 
will be prevented for extended periods 
of time because of the protection ren- 
dered the core by the coating. The 


























USTOM STAINLESS STEEL FABRICATORS 


In our years of custom metal fabrication for industry we have frequently 


discovered new techniques and improved methods that may be advan- 
tageously applied to your needs. § Through our alertness to new developments, 
Dallas Iron & Wire maintains its ability to produce fabricated metals... faster and 
at reasonable cost. § Send us your plans and specifications. ... We will inform you 


promptly w hat we can do... and when. 


DALLAS IRON & WIRE WORKS, INC. 
6115 Denton Drive, Dallas 9, Texas 
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FILTER UNITS < 
by MULTI-METAL 


The illustrated filter cylinder, made of 
stainless steel wire cloth over carbon 
steel skeleton, is one example of 
Multi-Metal's "know-how" in the de- 
sign and fabrication of filter cloth 
assemblies. The versatile ability to 
produce such intricate units is a 
natural result of 35 years of special- 
ization in the wire and filter cloth 
field. That is why Multi-Metal fab- 
ricated filter units are so widely used 
in the processing industries to speed 
up production, increase equipment 
life, cut maintenance expense, and 
protect product purity. 


Multi-Metal stocks a large variety of 
filter and wire cloth of all meshes, 
weaves and metals supplied by the 
yord, piece or roll. Send for wire 
cloth samples and catalog describing 
Multi-Metal's complete fabricating 
facilities. Include your prints and spe- 
cifications for prompt quotations. 


7 Multi-Metal 


More than 35 yeors of 
WIRE CLOTH COMPANY, INC. 


service to process industries 
1350 Garrison Ave., New York 59, N. Y. 
























High Temperature Vapors 
with a SCHNEIBLE System 


Just exhaust those high temperature vapors to a Schnei- 
ble Multi-Wash Collector. A cool liquid (water or 
some chemically active solution) condenses your hot 
gases into finely divided mists or solid particles. These, 
with all other air contaminants, are impinged and com- 
pletely removed as the sprays and curtains of falling 
liquid purge the rapidly rising air. The collected matter, 
as sludge, permits easy disposal, and the liquid is re- 
claimed for repeated use. 





For every dust, fume and odor condition in your plant, 
Schneible has the final answer. Schneible Systems func- 
tion for long periods with minimum care and mainten- 
ance. There are no parts in the collector to break, burn, 
clog or rapidly wear. 


A Schneible System includes hoods, ductwork, collectors 
and dewater ng equipment Submit your air contamina- 
tion problem or write for information. 


CLAUDE B. SCHNEIBLE CO. 
2827 Twenty-Fifth St. © Detroit 16, Mich. 
Engineering Representatives in Principal Cities 











Alclad 3S tubing can be formed, 
threaded, and expanded just as if it 
were ordinary 3S tubing. Hence from 
a purely technical, as well as eco 
nomical standpoint, aluminum alloy 
tubing, especially Alclad 3S tubing, 
shows great promise for condenser 
tube use in salt water service. 
Handling Salt. Since compounds of 
aluminum are usually colorless or 
white, traces of the lacie meta! 
leave the color of the product or re- 
fined salt unaltered. Aluminum has 
been used for mining and drying ma- 
chinery, structural materials in mines, 
and other miscellaneous equipment 
The preliminary processing equipment 
such as hoppers, elevator buckets and 
shafts, as well as drying towers, are 
all composed of aluminum. Wooden 
shipping containers for salt are lined 
with aluminum sheet to prevent the 
egress of salt and ingress of moisture. 


HASTELLOY 


c. G. CHISHOLM 
Haynes Stellite Co. 
Kokomo, Ind. 


| er senvegpe with the corrosion re- 
sistance of Hastelloy alloys A, B, 
and C to sodium chloride has ve lim- 
ited, in general, to sea water applica- 
tions. These alloys have been subjected 
to both spray and immersion tests. 

Test samples of cast and of sheet 
alloy in all three grades were subjected 
to flowing sea water at a depth of 3 to4 
ft. in a channel which conducted sea 
water into a chemical plant on the At- 
lantic seacoast. Velocity of flow in the 
channel averaged 1 to 2 ft. per sec. 
Cast and sheet forms of Hastelloy al- 
loys A and B showed generally uni- 
form corrosion with some shallow 
pitting after 1,834 days. The depth of 
pit varied between 0.015 and 0.023 in. 
Of all alloys tested, alloy C was the 
most resistant. Cast, sheet, and welded 
sheet samples, as well as samples of 
cast pipe and welded tubing, all had 
an excellent to perfect appearance after 
1,837 days of exposure, with no weight 
loss and no pitting. 

Laboratory tests with alloy C in a 
3 percent sodium chloride solution, 
held at a temperature of 158 deg. F 
for 10 days, showed no weight loss and 


no pitting. Comparative tests were run 
upon equipment simulating condenser 
tube applications with alloy C and 


cupronickel alloy (70:30). Actual op- 
erating conditions were paralleled by 
exposing the test samples not only to 
high-velocity sea water, but also to air 
and violent agitation. Hastelloy alloy 
C showed a superiority 10 to 15 times 
greater than the cupronickel alloy 
Alloy C was unaffected by standard 
spray testing, even after 100 air runs 

Where economy of operation de- 
mands a material completely impervi- 
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§ Ways Reeves Speed Control 
Increases Production—Improves Quality 


1. Widens the work range of mo- 
chines to handle more shapes, sizes, 
moterials. time. 


tempera 


ther variable elements 


Here’s the tested and proved way to get instant, 
stepless speed adjustability on your machines— 
assuring exactly the right speed for every job, 
under every changing condition. 

REEVES Speed Control is standard equipment 
on more than 2,100 different makes of machines 
and is easily applied to your existing machines. 
Units are available in the widest variety of types, 
sizes, Capacities and speed ratios with manual, 


2. Accurately controls heating, 3. Compensotes for changes in 


boking, drying, cooking or chilling consistency, density or viscosity of 


4. Regulates conveyor speeds— 


even to fractions of an inch per 


materials in process minute 


push button or automatic control. 

It’s the positive answer to improved quality, 
higher production and lower manufacturing 
cost. Our experienced Speed Control Engineers 
will be glad to help solve your problems. Write 
today for the new 114-page catalog C-450A. 


REEVES PULLEY COMPANY « COLUMBUS, INDIANA 


Recognized Leader in the Specialized Field of 
Speed Control Engineerine 





REEVES Speed Control 





Gives. the High? Speed for Every fot/ 


THE THREE BASIC REEVES SPEED CONTROL UNITS 


VARI-SPEED MOTOR PULLEY provides an instantly 
voriable speed drive within 4:1 ratio for any 
constant speed motor. Sizes to 15 hp. 


VARIABLE SPEED TRANSMISSION for pro- 
viding infinite, accurate speed flexibility over 
o wide range—2:! to 16:1. Sizes—fractional 
to 87 hp. 


MOTODRIVE combines motor, speed varying 
mechanism and reduction gears in single com- 
pact unit. Speed variations 2:1 to 6:1 inclusive. 
Sizes to 15 hp. 
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Better Temperature Control 
... Increased Production 








@ Where the cooling of liquids or gases is part of your 
process, the NIAGARA AERO HEAT EXCHANGER 
will save over 95% of the water you use for cooling. 

An even greater advantage is the closer control of 
temperature which results in improved quality, reduced 
loss in rejections, and the speeding up of product-on 
performance e. 

Applications include cooling jacket water for process 
equipment or engines; cooling cutting oils, lubricants, 
hydraulic equipment; quenching baths of water, oils or 
solutions; electronic sets, transformers; controlled at- 
mospheric processes, compressed air or gas cooling. 


Write for the story of examples in your particular 


process. isk jor Bulletin 96-CM. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
405 Lexington Ave. New York 17, N. Y. 


District Engineers in Principal Cities 


INDUSTRIAL COOLING 4 HEATING @ DRYING 


NIAG: 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT | 





is to salt water attack, alloy C is rec 
ommended. An outstanding applica 
tion of this alloy was in the 12-in. 
searchlight reflector developed for 
small naval vessels and landing craft 
In addition to being impervious to salt 
water attack, the alloy selected had to 
be unbreakable; it also had to take a 
mirror finish with a high reflectivity 
that would remain constant indefh 
nitely. Alloy C is likewise being tested 
for identification tags subjected to salt 
water corrosion. 

An unusual application of alloy C 
involves its use in heat exchangers in 
stalled in a large chemical =< The 
tubes carry aluminum chloride and 
hydrochloric acid. Salt water as a cool 
ant is pumped into the jacket sur 
rounding the tubes. Whereas the 
jacket would normally be fabricated 
of carbon steel for fresh water service. 
in this case alloy C was used to resist 
corrosion from the salt water. 

Hastelloy alloy C, as well as alloys 
A and B, is available in the forms of 
castings, hot-rolled sheet and plate, 
hot-rolled bar stock, wire and welded 
tubing, and cast pipe and fittings. 


STAINLESS STEEL 


GRANT L. SNAIR, Jr 
Allegheny Ludlum Steel Corp 
Pittsburgh, Pa. 


gen pr oe pngen types of stain- 
less steel are resistant to sodium 
chloride solutions of practically all 
concentrations and temperatures, pro 
vided that a neutral or alkaline 
condition is maintained. Boiling solu 
tions generally can be _ handled 
successfully unless the metal is in 
a stressed condition. The stainless 
steels usually are not satisfactory for 
prolonged contact with slurries or 
supersaturated solutions of sodium 
chloride. While freshly prepared 
sodium chloride solutions are neutral, 
hydrolysis during stagnation estab- 
lishes an acid condition which will 
induce localized attack on stainless 
steel. Of all the stainless steel grades, 
ype 316 is most resistant to this kind 
of corrosion. 

For most of the corrosion resisting 
services in industrial, food processing, 
and household applications where 
sodium chloride is encountered, stain- 
less steel can be employed with highly 
satisfactory results. A wide variety of 
equipment ranges from small kitchen 
utensils and implements to the kettles, 
tables, and conveyors used in food 
processing plants. It includes vats and 
related apparatus for tanning, dyeing, 
and soap manufacturing and also cir- 
culating systems for controlled brines. 
Corrosion by marine atmospheres and 
sea water is resisted under most cir- 
cumstances, and stainless steel is used 
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“staincess-crotoys jm TUBES for ALL 
PROCESS NEEDS © 








all from 
ONE SOURCE 














Finpine the right tubing — Seamless or 
Welded — for any process application is 
a simple problem when your requirements 
are put up to B&W. The variety of tubing 
made by B&W embraces the widest range 
of analyses available from one source. So 
no matter what kind of steel tubing you 
need — B&W makes it... for any com- 
bination of operating conditions from the 
ordinary to the severest with respect to 
corrosion, oxidation, creep strength, high 
or low temperatures . . . for any applica- 
tion in chemical and other processing 
plants . . . for vital parts of processing 
equipment. 
_ is = Authorized distributors in all principal 
8 Se ee f cities can, in many cases, fill your orders 
promptly from local warehouse stocks. 
Ask for full information on all or any 
type of B&W Tubes. 
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Farquhar Trough Conveyor 


“PAYS FOR ITSELF” 


handling wet concrete from mixer to forms 


handling wet concrete 
! this Farquhar 
Trough Convey Model 343 
than paid for itself in time and labor 
saved N hoist 
scaffolding was eliminated on this 

struction project the Farquhar Con 
ete to the forms at the rat 


to torms, 


more 


operator was needed 


of one cubic yard a minute—faster than 

the contractor believed was possible 
For All Handling Jobs 

General-utility Farquhar Trough Con- 


veyors handle sharp or abrasive materials, 
bags or 


than 


fine or powdery materials, small 


bundles faster, better, cheaper 


old-fashioned handling methods. Contrac- 


tors, chemical plants, coal yards, ware- 


houses all industries turn to Farquhar for 
the right answers to specific handling 
problems. Farquhar offers a complet 






A. 8B. FARQUHAR COMPANY 


PORTABLE OR PERMANENT 
MATERIALS HANDLING 


CONVEYORS 


CONVEYOR DIVISION 


of conveyors for portable, semi-permanent 
or permanent use, handling all kinds of 
loose or packaged materials. Tell us your 
problem—-we have the know-how to help 
you. Write A. B. Farquhar Co., Conveyor 
Division, 219 Duke St., York Pa., or 
616-A W. Elm St., Chicago 10, III. 





MOVING DIRT from basement excavation 
direct to dump truck with gas engine-driven 
Farquhar 334-T Conveyor saves time for 
ontractor hard. back-breaking work 
for men 


HYDRAULIC PRESSES 
FARM EQUIPMENT 
FOOD PROCESSING AND 
SPECIAL MACHINERY 











for small boats, fishing equipment, 
installations on seagoing vessels, and 
for decorative purposes on buildings 
along seashores. 

Types 316 and 317, the modified 
stainless steel grades containing molyb- 
denum, are more resistant than the 
other stainless steel grades to the at 
tack by pitting which is characteristic 
of media containing sodium chloride. 
While Types 316 and 317 are subject 
to attack resulting from surface con 
tamination, from prolonged contact 
with moist sodium chloride crystals 
or from slightly acid solutions of so- 
dium chloride such as stagnant sea 
water, such hazardous conditions of 
exposure often can be eliminated by 
careful planning. Where the exposure 
conditions are severe, the service life 
of the metal can be extended by prop 
er cleaning during and after use. In 
special cases where the exposure time 
is short or where the corrosive medium 
is very mild, the regular chromium 
nickel grades may be suitable. 

The corrosion resistance of stainless 
steel is highly desirable in the food 
processing and meat industries, where 
sodium chloride and various brines and 
sauces containing salt are used for proc 
essing, preserving, or flavoring. Kettles 
for mixing and cooking, tanks for 
blanching, troughs, molds, _ trays, 
tables, trucks, chutes, and conveyors 
are made of Type 304 or Type 316, 
depending upon the service condition 
Slicers and packaging equipment for 
hams and bacon containing salt also 
are made of Type 316. Stainless steel 
thermometers are inserted in hams to 
observe temperatures during process 
ing. 

Type 316 resists the corrosive action 
of many, but not all, food flavoring 
sauces and brines for pickles. Most of 
the usual pickling solutions containing 
salt, vinegar, and sugar can be han 
dled safely, and the equipment can be 
kept in good condition by flushing 
occasionally with water. 

Type 304 pumps, piping and valves 
provide excellent service in refrigera 
tion circulating systems for salt brines 
which are controlled to maintain con 
stant alkalinity. Vats, rolls, and other 
apparatus used for tanning and dyeing 
withstand the action of alkaline solu 
tions containing sodium chloride at 
boiling temperatures. In the produc 
tion of soap, the “salting out’’ opera 
tion is carried out in stainless steel 
Type 316 vessels. 

Tanks and vessels of stainless stee! 
resist attack by some sodium chloride 
acid solutions used for metal cleaning, 
food processing, and various other pur 
poses. For example, certain solutions 
containing water, sodium chloride, sul 
phuric acid, and nitric acid are not 
harmful. The corrosive action of such 
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ond te we BUFLOVAK/ 


employed in all problems involving drying, 
evaporation, extraction, impregnation, sol- 
vent recovery, crystallization and food proc- 


At least 6,000 research processing problems 
have been submitted, studied and completed 
by BUFLOVAK Research Laboratories in the 
past 31 years. With this background of ex- 
perience, BUFLOVAK’S highly specialized 
staff offer their mature counsel on processing 
problems, without obligation 

BUFLOVAK’S Research and Testing Labo- 
ratories are to assist customers in the solution 
of processing problems and to develop more 
efficient production methods and improved 
finished products. Modern, semi-plant units 
embodying the latest and most advanced 


design, are used __. and practical research is 


BUFLOVAK EQUIPMENT DivVISION OF BLAW-KNOX CO. 


When 6000 Questions 





Hide, BONN S 


essing 

These facilities can save you time and 
money, because they show at the start the 
commercial possibilities of your contemplated 
process, with production cost data and char- 
acteristics of the finished product. 

Buflovak offers a complete line of Chemical 
Processing equipment, and the research and 
tests will show which equipment best fits your 
individual needs. You are cordially invited to 
submit your processing problems to us today 


1551 FILLMORE AVE., BUFFALO 11, N.Y. 
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Impeller and renewable shaft 
sleeve removed... 


WITHOUT DISTURBING PIPING! 


TYPE “R”’ 


SLURRY 


To take out impeller and shaft sleeve, you merely remove 
four bolts and take off the end cover. No need to touch the 
suction and discharge piping. It’s just as simple as a boy’s 
mechanical set. 


Stuffing Box maintenance at an all-time low 


The Morris Type R differs radically from conventional end- 
suction type slurry pump. This newest Morris pump takes its 
suction from the driveside only. Hence, the packing is subjected 
to suction or positive head pressures only. The stuffing box is 
not nearly as vulnerable to entrance of solids. Not affected by 
fluctuating pressures in the sealing water main. 


Easy Impeller Adjustment 


Worn clearances on suction side of impeller 
can be very easily closed by four adjusting 
screws. This adjustment moves the entire 
rotating assembly as a unit, including im- 
peller shaft, bearing and bearing housing. 





FOR YOUR MINING OPERATIONS, use the Morris Type R Slurry Pump for 
mixtures containing ore concentrates . . . tailings, slag and residue from 
filters and classifiers . . . for handling all types of caustic or acid mixtures 
containing abrasives or solids. 


8 Every Morris Pump is backed up by the engineering skill of 83 years’ 
experience. It will meet your pumping requirements and do the job with 
less maintenance... less trouble . . . less cost. 


MORRIS MACHINE WORKS, Boldwinsville, N. Y. 
Sales Offices in Principel Cities 


CENTRIFUGAL PUMPS 












| 
| 


solutions of course varies with the con 
centrations of the ingredients as well 
as the solution temperature. 

In the petroleum industry, Type 
316 oil well tubing and housings for 
pumps are useful where brines are as- 
sociated with the crude oil. 

The performance of Types 302 and 
304 used for decorative purposes on 
buildings and store fronts in marine 
atmospheres has been very satisfactory. 
Prompt drainage and occasional clean- 
ing to remove salt deposits are ad- 
visable. Type 316 deck houses, rail- 
ings, step treads, and window trim ex- 
posed for long periods of time aboard 
seagoing vessels have shown excellent 
resistance {0 ocean spray. 

Corrosive effects resulting from the 
direct exposure of the stainless steels 
to sea water may depend upon addi- 
tional factors. In all cases, Type 316 
offers superior corrosion resistance. In 
actual service tests, Type 316 has re- 
mained unattacked during five years 
of immersion in fresh sea water. How- 
ever, surface contamination over long 
time intervals by marine organisms, 
and the hydrolysis of the salt to create 
an acid condition in stagnant water 
can promote localized attack. Types 
304 and 316 stainless steel equipment 
such as fishing lures, hooks, small 
boats, propellers, and linings in ship 
holds which can be rinsed occasionally 
to remove salt deposits or cleaned to 
dislodge organisms will provide satis- 
factory service. Storage tanks in which 
sea water is held stagnant are subject 
to attack if hydrolysis has occurred, but 
any of the chromium-nickel grades can 
be used if the water is maintained at 
pH 8 to 9 by the addition of sodium 
hydroxide. 

Maximum corrosion resistance of 
stainless steel can be expected only 
when the metal is free of scale, inclu- 
sions, and flaws. In sodium chloride 
applications, crevices, loose joints, and 
depressed areas permitting stagnation 
should be avoided. 

Sodium chloride is often used in 
solution or incorporated with other 
substances, and where corrosion is en- 
countered, the attack is usually of a 
localized nature which cannot be 
evaluated by the ordinary calculated 
corrosion rates. For these reasons, spe- 
cific data have not been included. 
When the use of stainless steel for 
sodium chloride applications is con- 
templated, complete details should be 
submitted for competent advice. 





REPRINTS of the entire four-part sym- 
posium, “Sodium Chloride vs. Construc- 
tion Materials,” are available at 25c. 
from Corrosion Forum Dept., Chemical 
Engineering, 330 W. 42nd St., New 
York 18. 
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ASME Construction, removable tube 





Everdur Digester, pressare type, 10° dia, 20° iy 
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~ Ter Bese Extraction Tonk, fabricated of 
a Monel Metal; 10’-0” diameter, 25’-7 high. 
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Acme récognizes that the safe and efficient design of a vessel for high 

pressure ox high vocuum service demands a complete consideration of all 

functional aad mechanical requirements. For over a quaster of a century, 

Acme engineefy and craftsmen have produced pressupé vessels that have 

met successfully eyery requirement. Where necessdry, Acme vessels are 

fabricated in accordarite with ASME, AS.MESR-P.. or T.EM.A. Standards. 
WRITE FOR BROCHURE CE-48 


1 


High-Pressure Grafh Cookers. 












ACME COPPERSMITHING & MACHINE CO., ORELAND, PA. 
re nn een Se 
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FROM THE LOG OF EXPERIENCE 


Dan Gulleben, ENGINEER 





POTASH was required by the Pitts- 
burgh Plate Glass Co. Doc Joseph 
Kohn claimed to have discovered a 
process for its extraction out of beet 
molasses. This directed attention to 
beet culture and promised improved 
igricultural economy in the operation 
if the company’s chickory farms above 
Owosso, Mich. Accordingly in 1903 
the _ company commissioned 
Kilby Mfg. Co. of Cleveland to build 
i beet sugar works at Owosso. The 
chemical plant, which Joe subsequent 
ly built in Bay City for elaborating 
the molasses from the beet sugar fac. 
turned out to be a distillery, and 
aie the skillful hands of himself 
ind chemist Yasujuro Nikaido pro 
luced profit but no potash. 
\ grain distiller, competing for a 
irge government order for alcohol, 
ght to prefer his product by the 
rm. wt device of disparaging that of 
his competitor. He propounded to the 
yurchasing officer that molasses alco- 
hol was inferior. Uncle Sam muect of 
ourse employ impartiality in his deal- 
ings with his nephews. The purchas- 
ing officer therefore gave Kohn an 
der for a carload and proved that 
ilcohol was alcohol 


GEOFFREY FAIRRIE, managing 
lirector of the Liverpool refinery, pos- 
sessed the inborn ability to count off 
seconds in competition with a stop 
vatch. During his youthful exhib: 
tions of humor he was want to exploit 
this gift for mystifying the gallery. He 
vould wager a guinea that he could 
heck off a minute within a tolerance 
‘f two seconds and, sure enough, when 
he called “stop,” the stake holder’s 
vatch indicated exactly one minute. 
for the risk of another guinea he 
vould accept the nervous strain of 
ounting off a vulgar fraction, as for 
example 47 seconds. His “gift,” as 
now revealed, was his poker face and 
he pulsing radial artery of his wrist. 
While he was nonchalantly folding 
\is hands, his counting finger made 
ntact with the artery. 


DAVE JESSURUN, son of a Dutch 
father and Javanese mother, was dis- 
wvered in a Dutch sugar house labora- 
‘ry about 1890 by a planter from 
An agreement was set 


+ 


Cinclair, La. 


in writing under which Dave pro- 
ceeded to Louisiana. The wide streets 
of New Orleans so impressed him 
that he determined that America was 
the place for him. Not even his 
fiancee could attract him back to Hol- 
land. Instead he sent for her and, 
since traveling as a maiden lady was 
beset with inconveniences, she took 
the marriage vow in her home while 
Dave's brother substituted for him at 
the altar. 

Before leaving Holland, Dave had 
agreed for the generous monthly 
stipend of $50 to administer the lab 
oratory at the Louisiana sugar house 
As the sole occupant of the laboratory 
he developed versatility by covering 
the entire gamut of tasks from col 
lecting samples to researching for im 
provements. He learned to his chagrin 
that the artisan on the pan floor was 
held in superior esteem to the extent 
that he received payment on the basis 
of 50¢ per ton of sugar produced. The 
planter refused to discuss the ques 
tion on the ground that Dave’s signa 
ture had settled it in Holland. How- 
ever, by advice of the Dutch consul, 
Dave informed the planter that a writ 
ten contract to import a laborer from 
1 foreign land (and Dave's wage in 
dicated that he was of this status) was 
illegal and subject to penalties. ‘Thus 
Dave succeeded in substituting Amer- 
ican abundance for Furopean pen 
uriousness. 


CHEMICAL VERSATILITY is ex 
hibited in Doc’s solution of the little 
daily vexations. He had to reduce the 
width of the 12 in. space between the 
retorts and the wall in his experimen 
tal stillage recovery kiln to 4 in. The 
bricklayer’s midriff would not admit 
him into this space and Doc didn’t 
have the price of dismantling and re 
building. So what? Doc loaned the 
bricklayer his laboratory roustabout 
“Skinny,”” who was lowered by means 
of a rope into the tar-and-soot-be 
smirched canyon about 8 ft. deep. The 
bricklayer handed him the bricks one 
by one ready buttered and directed 
placement from above. Skinny earned 
a little extra money but not enough 
to cover the cost of the soap necessary 
to remove the grime from his ears 
and hair and clothes. When his 
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mother registered complaint, Doc 
magnanimously contributed a five 
spot. 


FRED BATES, now emeritus physi- 
cist of the National Bureau of Stand- 
ards, has changed horses. Custom and 
the rules of the Bureau leave no dis- 
cretion or alternative when a certain 
date line is reached. Fortunately Fred 
has for years groomed a new activity 
that will continue to postpone 
atrophy. Whereas he has heretofore 
promoted “uniform methods’ in the 
province of America, he will now de- 
‘ote himself to the more extensive 
organization bearing the style of “In 
ternational Commission for Uniform 
Methods of Sugar Analysis.’” He was 
one of the principal instigators of this 
world wide activity and has been its 
front for many years. The 9th session 
was held in London in 1936. The 
10th was set for Berlin in 1940 but 
Berlin did not receive visitors at that 
time and so the meeting was post- 
poned. It is now scheduled to be held 
in Prague next August. Fred, as presi- 
dent, will be on hand to direct and 
coordinate the work of the largest 
assemblage of sugar scientists that has 
ever collected at one time and place. 


AT THE BEGINNING of Fred's 
work at the Bureau in the early 1900's 
he found it advantageous to improve 
his tools of research. Accordingly he 
evolved the Bates polariscope and 
thereby created one of the great 
Before-and-Afters in the industry. 
Before:—a beet farmer for the St. 
Louis Park factory above Minnehaha 
Falls in 1899, advised his fellows that 
the only thing that he feared was 
“that drugstore where a man_ looks 
through a spy glass and then tells you 
to take your beets home and feed 
them to the cattle.” After:—Ten years 
later, the fear having been dispelled 
by Fred’s polariscope, an ad appeared 
in a Louisiana sugar journal calling for 
a man to clerk in the store and read 
the polariscope. 


FRED’S BUREAU is one of the di- 
visions that spalled from “Pure Food” 
Wiley’s department. In the 80’s, 
search was instituted for a source of 
domestic sugar to provide some meas- 


237 















there is a 
difference! 

















Catawissa UNION and VALVE dependability means LOWER 
MAINTENANCE COSTS ... with an EXTRA margin of safety! 










HOT FORGED STEEL 


AND 


STAINLESS STEEL 


UNIONS 


STANDARD 
l/s” TO 3” 


Cold-Working Pressure 
up to 2.000 pounds 
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DOUBLE EXTRA 
HEAVY 
V/s" TO 2” 


Cold-Working Pressure 
up to 6.000 pounds 












The Catawissa seat design gives you a perfect 
even when the 





seal for every installation -. 






pipe is not properly aligned -- with its 55-de- 





gree angle on the female end to a ball on the 





male end 












HOT FORGED STEEL SWING CHECK VALVES, | 

ESPECIALLY ADAPTED FOR For boiler injection--engineered 

HIGH TEMPERATURE & HIGH to outlast the boiler! Efficient 
PRESSURE SERVICE easily accessible! | 






















See your industrial supply distributor 





-- Or write direct for a copy 


of BULLETIN I0-A 







CATAWISSA VALVE & 
FITTINGS COMPANY 
100 Mill Street 
CATAWISSA, PENNA 








ure of agricultural economy and to re- 
strain the cane sugar octopus. The big 
problem was solved with the establish- 
ment of the beet sugar industry. The 
industry grew and then it doubtless 
seemed desirable to promote some 
competition! Fortuitously the corm 
farmers produced a great surplus and 
besought Uncle for relief. Fred was 
right in the middle of this problem. 
lappily he selected a wizard from the 
beet sugar industry and, with the fa- 
cilities of his Bureau, the solution 
was evolved in a process for the pro- 
duction of hard anhydrous corn sugar 
lhe farmers and the corn processors 
ind possibly the corn pit) extracted 
great advantage. After this, Fred di- 
rected his efforts towards the pro- 
duction of levulose from Jerusalem 
irtichokes. When this is achieved, the 
new sugar, having nearly twice the 
sweetening effect of cane sugar, will 
be king for awhile. However, there is 
in the offing another sugar of still 
greater potency that is prophesied by 
the Einsteins of the industry. With 
red, if it isn’t one sugar it’s another 
Ihe old industry gets a kick in the 
pants and a new one is born. Such is 


progress. 


BATTLESHIPS anchored off New 
Orleans in the good old davs of 1900 
This gave opportunity to arrange ath 
letic contests with the boys of Louisi- 
ana University. The matches were 
unequal as the seasoned marines ex- 
celled in age and experience and they 
could play a superior game of poker 
However, around 1909 the Universit; 
possessed a post graduate student in 
the person of Ernst Kopke, whom 
thev were willing to match with any 
web-footed gob or leatherneck on the 
ship. The ship’s money was boldly 
posted ind the college bovs matched 
it albeit with the generous assistance 
from local sources. When news came 
to the ears of President Boyd, the 
match was declared off. The Presi 
dent knew that no man or fish could 
prevail against Kopke. Moreover he 
considered it unseemly that his boys 
should engage in a game of chance 
with the dice loaded. What would 
have happened to the ship’s money 
became clear when for exhibition put 
poses, Ernst suffered his ankles to be 
lashed and his wrists to be shackled 
behind his back. In this condition 
he was cast into Old Man River off 
Cat Island and thus swam seven mil 
to Biloxi 

Incidenta Ernst continues in hi 
perennial globe-trotting practice. He 

the sugar technologist on the staff 
f Smith Hinchman & Grylls of New 
York and may without notice be off 
for China, the Philippines, or any trop- 
ical land where sugar might grow. 
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“ANY ICE TODAY?” 


* 


When the once-familiar cry of “Any ice today?” heralded the ice wagon’s arrival, some 
50 years ago...studies and experiments in the development of light fraction petroleum 
refining were already begun at Standard Oil. 

From this work came the many Esso Solvents that today serve the most exacting 
needs of the paint, rubber, textile, refrigeration and other industries. 


The gleaming enamel fin- 
ish of the modern refrig- 
erator, its pliable rubber 
trays, its silent ice-making 
machinery, are just some 
of the parts where Esso 
Solvents can be used. 


Whatever your manufac- aman nanan me eam 


turing process...whatever SOLD IN THE STATES INDICATED 


your solvents require- 
ments... you can be sure that Esso Solvents and 
our staff of technical experts can help you solve 
your problem. Call or write our office nearest you. 


STANDARD OIL COMPANY OF NEW JERSEY-—Elizabeth, N. J.—Boston, Mass.—New York, N. Y.—Baltimore, Md. 
Richmond, Va.—Charleston, West. Va.—Charlotte, N. C.—Columbia, S. C.—New Orleans, La.—Little Rock, Ark.—Memphis, Tenn. 


STANDARD OIL COMPANY OF PENNSYLVANIA- Philadelphia, Pa. 
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DICALITE Mineral Fil 


prove most efficient materia lin 
hundreds of industrial uses. 





DICALITE Mineral Fillers are produced from 
diatomaceous silica, a material deposited sev- 
eral million years ago on the bottoms of oceans 
and lakes. They are composed of the siliceous 
remains or “skeletons” of minute aquatic plants 
called diatoms. 

Chemically, the finished materials are prac- 
tically puré silica (SiOz) and inert. They are 
amorphous in character (not crystalline), com- 
paratively soft and friable, and free from gritty 
matter. Following data give the range of prop- 
erties of the many grades of Dicalite available 
for filler use. 


Pn K¢ cdacectboadsal gray white, buff, white 
Particle Size. .... from all through 150 to trace 

on 325 mesh screen 
Weight (loose). ............ 8 to 13 Ibs. cu. ft. 
Surface Area. .20,000 to 100,000 sq. ft. per Ib. 
FORGE pp ccvcccccscoees approximately 90% 
Melting Point ..... approximately 2900° Fahr. 


THE DICALITE COMPANY 


Applications given very briefly below are 
examples of how Dicalite Mineral Fillers im- 
prove product quality, simplify processing, in- 
crease production and reduce costs. 





ASPHALT  Dicalite raises the softening point, re- 

PRODUCTS duces brittleness, and generally increases 
durability and weathering qualities of 
roofing coatings and many other composi- 
tions. 





CATALYTIC —sIts tremendous surface area, absorptive- 
PROCESSES €53: light weight, etc., make Dicalite an 
efficient carrier for catalysts. 





CLEANSERS The diatom structure of Dicalite enhances 
& POLISHES scouring action, and its high bulking ef- 
fect adds considerable volume at low cost. 





EXPLOSIVES Efficient absorbent and anti-caking agent 
for nitro-glycerin and other explosive in- 
gredients, and for pyrotechnic composi- 
tions. 


FERTILIZERS Anti-caking properties are of high value 
in ammonium nitrate and other fertilizers. 








INSECTICIDES Great surface area, high absorption and 
light weight of Dicalite improve dusting 
and spraying qualities and insure maxi- 
mum coverage when used as a carrier or 
diluent. 





PAPER Dicalite is used in paper and paperboard 
products to improve sheet formation, 
speed up drying, increase production; also 
for pitch and asphalt control. 





PAINT, Inert flatting agent and extender for all 


VARNISH types of paints and paint products. Flats 
' most effectively, improves brushing and 
ETC. leveling, increases durability. 





These are typical of many industrial uses. 
Full information on how Dicalite may be able 
to improve production and reduce costs in your 
plant will be sent on request to our nearest 
office. 


DIV. GREAT LAKES CARBON CORPORATION @ CHICAGO 11 +> NEW YORK 17+ LOS ANGELES 14 
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Man of the Month 


Ah 


C. W. Balke 


On January 9 the nineteenth Perkin 
Medal was awarded to Dr. Clarence 
W. Balke, Midwest scientist whose 
pioneer work in the rare metals 
resulted in major contributions to 
American industry and medicine. 








Dr. Balke received the 1948 award 
tor research which led to develop- 
iment of processes for production 
and utilization of tantalum and 
columbium as well as for extensive 
investigations in the field of ferrous 
powder metallurgy. 

Dr. Balke was born at Auburn, 
Ohio, March 29, 1880, graduated 
from Oberlin College in 1902 and 
received his Ph.D. from the Uni- 
versity of Pennsylvania in 1905. 
After teaching at Kenyon College 
and the U. of P. he joined the Fan- 
steel Corp. in 1916 to organize a 
research laboratory. In 1921 he 
produced the first ductile commer- 
cial rolled sheet of tantalum; in 
1927 developed a commercial proc- 
ess for columbium production; and 
during the war he assisted in the 
atomic bomb project, working 
closely with the staff of the Uni- 
versity of Chicago and supervising 
Fansteel production of special ma- 
terials. 








Joseph A. O'Connor, who joined the 
staff of Chemical Engineering as an 
editorial assistant in August, has been 
made assistant editor. Mr. O'Connor 
is a graduate of Seton Hall College 
ind later took work in chemical engi- 
neering at Pennsylvania State College. 
After four years in the Chemical Corps 
he was employed as production super- 
visor in the synthetic resin plant at 
Newark, N. J., of U. S. Industrial 
Chemicals, Inc. 


Walter J. Murphy, American Chem- 
ical Society editor, has been awarded 
the honorary degree of Doctor of Sci- 
ence by Centre College. 


Thomas R. Thompson of the Ansco 
division of the General Aniline and 
Film Corp., Binghamton, N. Y., has 
been elected chairman of the Bing- 
hamton Section of the American 
Chemical Society. He succeeds Benja- 
min R. Harriman, also of General 
Aniline 


Walter Wade Robinson and Robert 
N. Roberts have joined the staff of 
Southern Research Institute to work 
on problems in physical chemistry. 
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Irving H. Taylor, president of Mer- 
chants Chemical Co., has been named 
a director of the McGraw-Hill Pub- 
lishing Co. and its subsidiary, the 
McGraw-Hill Book Co. 





Phyfe 


I. H. Taylor 


M. T. Bogert 


Marston Taylor Bogert, emeritus pro- 
fessor of chemistry at Columbia Uni- 
versity has been appointed senior sci- 
entific advisor of Evans Research and 
Development Corp. Col. Bogert is an 
authority on synthetic organic chemis- 
try. 


Roger C. Sonnemann has been ap- 
pointed industrial relations director 
for the Monsanto Chemical Co. plant 
at Everett, Mass. He was previously 
superintendent of the sulphuric acid 
department. 












NAMES IN THE NEWS 


Games Slayter, vice president in 
charge of research development of 
Owens-Corning Fiberglas Corp., has 
been chosen to receive the 1948 In- 
dustrial Research Institute medal pre- 
sented for outstanding contribution 
to the field of industrial research. The 
medal will be presented February 5 
during the winter meeting of the In- 
stitute at Rye, N. Y. 





M. S. Carr R. A. Kaberg 


Marvin S. Carr and Russell A. Ka 
have recently been added to the sta 
of the development department of 
Wyandotte Chemicals Corp. Dr. Carr 
will serve as assistant to the director of 
development and Mr. Kaberg will be 
a field representative in connection 
with the various organic chemicals 
that are being developed by. Wyan- 
dotte. 


Frank J. Soday has been appointed 
director of research of Lion Oil Co. 
In that capacity Dr. Soday will con- 
duct an expanded and intensified re- 
search program in all departments of 
the petrochemical field. 


W. L. Ducker has been named pro- 
fessor of petroleum engineering at 
l'exas ‘Technological College and will 
serve as head of the department for 
the remainder of the 1947-48 year. 


H. Bloemgarten, vice president of ex- 
ploration and production of Shell Oil 
Co. has been appointed managing di- 
rector in charge of the technical op- 
erations of the Royal Dutch Shell Cos. 
His headquarters will be at the Hague. 


Arthur C. Dreshfield and Cleveland B. 
Hollabaugh have formed a partnership 
known as Hollabaugh and Dreshfield 
with offices at St. Albans, N. Y., and 
LaGrange, Ill. They will specialize in 
the fields of stock preparation, sizing, 
coating, saturating and laminating, 
and the chemical and engineering 
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BEAUMONT 
AIR CONVEYORS 
HANDLE: 


CHEMICALS 


Borax and 

other ores 
Fertilizer 
Potash 
Soda Ash 
Sodium Sulphate 


FOOD PRODUCTS 


Almonds 
Copra 
Grain 
Malt-Rice 
Spinach 


MINERALS 
Cement 
Sand 
Shale 
Ores 


CTT Tali lela lictalel ks 


and a host of others 



























UT handling costs, time and wasted 

manpower by installing Beaumont 
Birch Bulk Materials Handling Equip- 
ment. A Beaumont air conveyor will move 
your materials up, down or in any direc- 
tion through a pipe. Fast and dustless, it 
conveys chemicals and ores from the time 
they arrive by rail to their use in various 
processes. 

Sizes and capacities depend upon the 
job and the material. Under usual con- 
ditions a 4-inch conveying pipe will move 
5 tons of material per hour. The systems— 
either pressure, suction, or combination, 
as shown—are available for capacities 
from | to 100 tons per hour. 

Beaumont engineers design and erect 
this equipment. They offer you a complete 
bulk materials handling system for many 
kinds of materials. This brings you savings 
in installation as well as in handling costs. 

One contract—one responsibility for 
Bulk Materials Handling Equipment. 


Write for more information to: 


BEAUMONT BIRCH Campsany 


1510 RACE STREET—PHILADELPHIA 2, PENNA. 


: 


BULK MATERIAL 
HANDLING SYSTEM 


processes of those operations and their 
patent aspects. 


Sidney A. Savitt, former instructor in 
chemical engineering at Polytechni 
Institute of Brooklyn has jointed th 
technical data department of th 
W. L. Kellogg Co. in New York 


Arthur B. Hersberger has been named 
manager of the recently organized 
chemical products division of the At 
lantic Refining Co. This division will 
have the responsibility of coordinat 
ing company activity in the fields of 
chemical research, chemical manufac 
turing and chemical sales 





T. H. Manninen 


A. B. Hersberger 


T. H. Manninen has been appointed 
manager of development of U. S. In 
dustrial Chemicals, Inc., and in this 
capacity will have general supervision 
of all pilot plant and engineering de- 
velopment activities. Dr. Manninen 
has been associated with USI since 


1937. 


Wallace Reed Brode, internationally 
known chemist, has been appointed 
associate director of the National Bu 
reau of Standards. He succeeds Hugh 
L. Dryden, who was recently ap 
pointed director of aeronautical r 
search of the National Advisory Com 
mittee for Aeronautics. 





F. M. Hildebrandt 


W. R. Brode 


F’. M. Hildebrandt has been appointed 
director of laboratories of U. S. In- 
dustrial Chemicals, Inc., and in this 
capacity will have general supervision 
of all research activities of the com- 
pany in the Baltimore area. 


John H. Lux has been appointed di- 
rector of research on asphaltic special- 
ties at the Chicago Research Labora- 
tory of Witco Chemical Co. Dr. Lux 


was formerly assistant director of re- 
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\ company which installed Lukenweld Jacketed 
Drier Rolls to replace several cast-iron rolls in a drying 
machine showed that the Lukenweld Rolls paid for 
themselves in 268 days. This was the result of the 
15% additional output per Lukenweld Roll. From 
then on the increased production was clear profit. 
In its estimates the company used these costs: 
$40.00 = Raw Material Cost 
+ $25.00 = Operating Cost 
$65.00 = Cos? per Ton of Product 
Based on a selling price of $85.00 per ton, there 


was an operating profit of $20.00. 


LUKENWELD 


* 


Jacketed Drier Rolls 
Paid for Themselves in 268 Days! 


LUKENWELD 


wititinee — DRIER ROLLS AND DRYING MACHINERY 


Using the above formula based on all rolls operat- 
ing at 50 psi steam pressure, the user showed that 
the Lukenweld Rolls paid for themselves in 268 days. 

This company, however, is running its Lukenweld 
Rolls at 150 psi. Had the estimate been based on 
this higher pressure, with the resultant 48% addi- 
tional output per Lukenweld Roll, it would have 
shown that the rolls had paid for themselves in 85 
days. 

For additional details, write to Lukenweld, 
Division of Lukens Steel Company, 400 Lukens 


Building, Coatesville, Pa. 
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TUBE 
TURN 


wenpene Ferns 
nawets 


owes WV 


GET THIS BOOKLET—The Tube-Turn line of 
welding fittings is BIG, and atill growing! This 
20-page Supplement to TT Catalog No. 111 
gives you data about important new items which, 
more than ever, make 
Tube Turns your ons 
source of supply for all 


welding fitting requirements 


TUBE-TURN 


WELDING FITTINGS AND FLANGES 


Ture. Tor T. M. Ree S. Pot. OF 
District Offices at New York, Philadelphia, Pittsburgh 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Tube Turns, inc., Dept. 2301 
Lovisville 1, Kentucky 


Please send mea copy of Tube-Turn Catalog 
No. 111 Supplement 








J. A. Patterson W. W. Waterman 


earch of the Neville Co., Pittsburgl 
ind research engineer at Carbide and 
Carbon Chemical Corp., South 


Charleston, W. Va 


John A. Patterson, formerly chief proj 
ect engineer of Publicker Industries 
has joined the Rust Engineering Co 
Pittsburgh. With W. W. Waterman, 
L.. A. Wasselle and W. L. Bass, chem: 
cal engineers also formerly with Pub 
licker, Dr. Patterson will assist Rust 


] 


in forming a new chemical process ck 


sign division 


Joseph Fk. Battlev has been elected 
president of the National Paint, Var 
nish and Lacquer Association, Inc. [kk 
ncceeds Imest T. Trigg who retiree 


itter 14 years as pre sident of the ass 


ciation to become its chairman 


Weston G. Frome, gcneral manager of 
the Atlas Powder Co.’s explosives de 


L. A. Wasselle W. L. Bass 
partment and a member of the board 
of directors, has been elected a vice 
president of the company. He will 
continue as head of the explosives 
department. 


J. W. McCoy has retired as a vice 
president and member of the executive 
committee of E. I. du Pont de Ne 
mours & Co. William H. Ward, gen 
eral manager of the company’s explo 
sives department, has been elected a 
director, vice president and member 
of the executive committee. 


Nathaniel Hill has joined the instru- 
mentation department of H. K. Fer- 
guson Co. in Cleveland. 


Donald L. Fuller, Carl Barnes and 
Fritz Max have been promoted to the 
office of associate directors of the re- 
search laboratory of General Aniline 
& Film Corp. at Easton, Pa. W. W. 











For every liquid processing job 


For over 25 years, processing 
men have relied on the consist- 
ent high standard of Alsop “Hy- 
Speed” Mixers and Agitators— 
and on the technical service of 
the Alsop Engineering Corpora- 
tion to help solve their mixing 
problems, 


Whether your problem is mix 
ing, blending, suspending or dis 
solving, you can handle it simply 
and economically with an Alsop 
“Hy-Speed” Mixer or Agitator. 
Perhaps we can help you solve , 
your mixing problem; write us ,; 


giving details of liquids and 
quantities to be handled. 


OP 











CORPORATION 





filters. Filter Discs + Sheets-Mixers Agitators 
301 White Road, Milldale, Connecticut 
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BEARING W 


is A 


It steals both time and money. Bearing Wear Grief 
encompasses bearing failure, shaft failure, damaged 
equipment, DOWNTIME. 


Abnormal bearing wear will occur in the operation 
of a motor and driven machine connected by rotat- 
ing shafts, in attempting to compensate for maj 
alignment or relieve bending stresses throy 
flexure and resiliency of coupling part | 
coupling materials in loose construg¢ 
methods tend to constrict free mg 

misaligned rotating shafts, anda 
damaging reactionary stressesfj 


merican Flexible 
relieves Bearing 
grief hecause it is 
7 around a Non- 
Floating Center 
hich provides 
d compensates 
nment without 
maging reaction- 














Shormal bearing wear, creating Bearing 
"Weir G f, eventually and inevitably results in damaged equip- 
ment and downtime. It presents practical help for the relief of Bear- 
ing Wear Grief. We believe design engineers will achieve a greater 
insight into the true functions of flexible couplings. Plant engineers, 
master mechanics, and maintenance men will definitely benefit, 
because herein are answers to many questions—what causes Bear- 
ing Wear Grief —bearing failure, shaft failure, damaged equip- 
ment, DOWNTIME. Write for your copy on business letterhead. 
















AMERICAN FLEXIBLE COUPLING COMPANY, Pittsburgh Avenue, Erie, Pa., U.S.A. 
Please send me the “‘Relief from Bearing Wear Grief”’ booklet. 









Loe a 


PITTSBURGH AVENUE, ERIE, PA., U.S.A. 
Division of J. A. ZURN Mfg. Co. 
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SUGGESTION FOR 
CUTTING COSTS 


Look into Everything ROLLER CONVEYORS 
Can Do... Ask STANDARD CONVEYOR 


OLLER conveyors are un- 
equalled in low first cost, 
flexibility and minimum operat- 
ing expense. They handle a wide 


and pneumatic tube systems. 

On any conveyor requirement 
Standard Conveyor is equipped 
by experience and facilities to 


range of commodities — parts, recommend and furnish the right 
Le units, cartons, cans, type of equipment. 

nttles, barrels, bundles, drums, rite for Standard’s valuable reference 
boxes. They are available in light, book “Conveyors by Standard” — 
average, or heavy-duty types for Catalog No. CM-18. 


STANDARD CONVEYOR CO. 


General Offices: North St. Paul, Minn 
Sales and Service in Principal Cities 


either portable or stationary use 
—in a wide variety of sizes, styles, 
sections and lengths. Roller con- 
veyors are built in their entirety 
by Standard, including the vital 
bearings which are manufactured 
to the highest standards. 

Besides roller, Standard builds 
belt, chain, slat, and push-bar 
conveyors, also spiral chutes, por- 
table pilers and conveying units, 


GRAVITY & POWER 
CONVEYORS 








PORTABLE CONVEYORS 
TUBE SYSTEMS 


SLAT-PUSHBAR CONVEYORS - 
SPIRAL CHUTES + PMEUMATIC 


ROLLER -BELT 
AND PILERS «© 
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Williams has been transferred from 
the Rensselaer dyestuff plant to the 
central research laboratory as the azo 
dye section leader. John Copenhaver 
ind Clyde McKinley have been pro- 
moted to section leaders in the new 
products department of the laboratory. 


William C. Dearing has been ap- 
pointed director of research of Plaskon 
division, Libbev-Owens-Ford Glass 
Co., Toledo 


M. W. Brubaker has been promoted 
to director of research for the labora- 
tories of Du Pont Co. chemical de 
partment and director of services for 
the company’s experimental station 
P. L. Salzberg succeeds Dr. Brubaker 
1s laboratory director at the experi- 
mental station. The promotions took 
ffect last month following the retire- 
ment of Arthur P. Tanberg as admin 
istrative director of the department 


John W. Boyer and R. L. Sebastian 
have formed the consulting partner- 
ship of Boyer & Sebastian in Wash- 
ington, D. C 


Harold W. Johnson has joined Walter 
Kidde Constructors, Inc., of New York 
as chemical engineer in connection 
with the design and construction of 
chemical plants. 


Halwyn R. Smith has joined General 
Flectric Co. at Richland, Wash 


Max Gelfand, formerly chief chemist 
with Dallas Power & Light Co., has 
opened an office in Dallas as an in- 
dustrial consultant and chemist 


J. Elston Ahlberg has joined the re- 
search staff of the Davison Chemical 
Corp., Baltimore 


Lester L. Stout, former member of 
the technical laboratory of the organic 
chemicals department, E. I. du Pont 
de Nemours & Co., Boston, has been 
ippointed assistant to the director of 
the Ohio State Universitv Research 
! oundation 


C. Paul Hegarty has been appointed 
director of antibiotic research and 
L. D. Wright director of nutri- 
tional research at Sharp & Dohme, 
PI intibiotic depart- 


ment is newly created. 


iladelphia. The 


Seymour Calvert, chemical engineer, 
has joined the staff of Battelle Insti- 
tute, Columbus, Ohio, where he will 
be engaged in organic research. 


Robert L. Smith has been appointed 
to supervision of the project evalua- 


tion division in the research and de- 
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"Two Main Things | 
want to know about Any 


Vibrating Screen!” 


1. HOw IT’S BUILT: Take a close 


look at Ripl-Flo screen if you want to see long-life 
construction! Made of high strength alloy steel with 
all welded parts ‘‘stress-relieved”’ 
curately crowned support frames and adequate cloth 
supports greatly increase screen cloth life. Ripl-Flo 
screen has only two bearings to lubricate instead of four 


— less weight and maintenance . . . lower initial cost ! 


for durability. Ac 


ee err Oman 





~ ALLIS- CHALMERS: 


One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 


y * HOW IT WORKS: If you could 


watch a Ripl-Flo screen run you'd a very rapid 
stratification and an even bed depth a material. Ece 
centric mechanism imparts a balanced circle throw 
motion to every part of screen surface. Every Ripl-Flo 
screen is tested before shipment for correct balance, 
throw, bearing temperature. You can change screen 
surfaces easily . . . because clamping plate adjustment 
is located outside of screen body ! 


¢ Ripl-Flo vibrating screens are built by Allis-Chalmers in 
15 sizes from 3x6 to 6x16 ft, with one, two or three 
decks. Their use has resulted in more profitable operations 
in screening a wide range of materials. Send for Ripl-Flo 
Bulletin 07B6151B. ALiis-CHALMERS, MILWAUKEE 1, WIs. 

A 2375 







Ripl-Flo is an Allis-Chalmers Trademark 
















From Any Angle 


.-lf’s WILLSON For 
Safety With Comfort 


Style V3-84C 










A FLARE FOR PROTECTION .. Side 
wings on this metal-edged, easy-to-wear 


Protecto-Shield* give extra protection 


Style X41 







FOR SPLASH-PROOF EYES . Rolled, re 
edges of this Over-All* rubber 
mask goggle hug facial contours to keep 


silient 


out chemical splash and metal spatter. 


Tops in comfort and protection. 


Style No. 701 


DOUBLE BARRELED PROTECTION... 
Two replaceable chemical cartridge filters 
highly effective 


tions of vapors; 


against low concentra- 
provide low breathing 
resistance. *Reg. U. S. Pat. Off. 
Por complete information on these prod- 
ucts and their application, as well as many 4 
PRODUCTS INCOR PORATEDO 


eta OG Pa A 


223 WASHINGTON STREET, READING. PA. OSA 


more eye and respiratory protective devices, 
det in touch with your nearest Willson dis- 





tributor or write us direct 








| 
| 





velopment department of Sinclair Re- 
fining Co. at Kast Chicago. The 
assignment was made in conjunction 
with the scheduled expansion of re- 
search activitics to be carried out at 
the new laboratories in Harvey, Ill. 


John M. Campbell has recently been 
appointed to the Gulf Oil Corp. Fel- 
lowship which was established in the 
School of Chemical Engineering at 
the University of Oklahoma in July 
1947. He is now an instructor in the 
school. 





V. B. Shelburne, Je. 


J. M. Campbell 


Victor B. Shelburne, Jr., has joined 
the staff of the Institute of ‘Textile 
l'echnology where he will work in 
the division of chemical engineering. 
Just prior to coming to the institute 
Mr. Shelburne was with Spencer Kel 
logg & Son as supervisor-chemist of 
their Buffalo refinery. 


S. E. Tray, who in February 1946 was 
named assistant manager of the Allis- 
Chalmers basic industries department 
in charge of the chemical processing 
section, has now had his title clanged 
to manager of the chemical processing 
machinery section of the same depart- 
ment. 


OBITUARIES 


Christopher G. Atwater, retired 
member of the staff of the Barrett Co., 


died at his home at ‘Tarrytown, N. Y., 
during October. 
Robert C. Wickersham, 52, Koppers 


executive, died in Pittsburgh Novem- 
ber 28. 


Richard Franchot, 72, chemist and 
inventor, died in Washington Novem 
ber 28. 


Wesley G. France, 55, professor in 
the department of chemistry at Ohio 
State University, died at his home in 
Cleveland December 4. 


Edwin C. Wise, 45, head of the Up- 
john Co. nutrition department, died 
on Dec. 7 in Ann Arbor. 


Alfred L. Fenton, 64, director of the 
agricultural department of Texas Gulf 
Sulphur Co. died suddenly in Hous 
ton, Tex., December. 8. 
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For The 


Measurement Of 






CORROSIVE FLUIDS 





FLOW TRANSMISSION 


Without 


Republic pneumatic transmitters, of the 
force-balance type, for the measurement of 
flow and liquid level are now available 
with “Teflon” measuring diaphragms. All 
metal parts in contact with the measured 
fluid can be 316 stainless steel, Monel or 


bronze as specified. 


Republic transmitters operate on the pneu- 
matic force-balance principle, in which the 
force developed across a diaphragm by 
differential pressure is balanced by the 


force developed under an external dia- 


phragm by pneumatic pressure. 





LEVEL TRANSMISSION 


| Mercury 


Seal Pots 
Purge 


Mercury is not used, and the development 
of corrosion resisting materials permits the 
introduction of many highly corrosive 
fluids, such as concentrated sulphuric acid 
and acetic acid, directly into the measuring 
chambers without the use of seal pots, 


separating liquids or purges. 


Special designs are also available which 
eliminate the use of seal pots on the 
measurement of hot liquids which congeal 


at atmospheric temperature. 


Write for Data Book No. 1000. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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TAYLOR-WHARTON 
Seamless 


HIGH PRESSURE 
GAS CYLINDERS 





Prompt service on your needs for 


CHLORINE, OXYGEN, HYDROGEN, 
CARBON DIOXIDE, NITROUS OXIDE, 
NITROGEN, ACETYLENE, ETC. 


Diameters up to 13” 


© All Taylor-Wharton cylinders 
are made by the reliable “billet” 
process to the highest standards 
of manufacturing, testing and in- 
specting. Bottoms are integral 
(not spun), wall thicknesses are 
carefully controlled for uniformity. 
Complete, modern facilities to 
meet all your needs as to quantity. 
types and sizes. Let us quote on 
your requirements. 


Founded 1742 


TAYLOR-WHARTON 
IRON & STEEL COMPANY 


Cylinder Seles Office 
110 E. 42 St... New York 2, N. Y 


J). & EASTON, PA 


HIGH BRIDGE, N 
-at TISCOSTEEL 


INDUSTRIAL 


Hewitt-Robins Inc., Buffalo, N. Y.. 
has appointed Industrial Equipment 
Co., Louisville, Ky., as distributor of 
the entire Hewitt Rubber Division’s 
line of hose, belting and packing. 


Armstrong Cork Co., Lancaster, Pa., 
has elected Frederick C. Crawford 
to the board of directors. 


Sharp & Dohme, Inc., Philadelphia, 
has moved the Detroit district sales 
ofhce to the new Columbus head- 
quarters at 226 East Sycamore St. 


Tube Turns, Inc., Louisville, has 
placed Norton P. Bosemer in charge 
of the Los Angeles office and Robert 


S. Tyler, Jr., in the new mid-continent 
district with headquarters at 311 
l'uloma Bldg., Tulsa, Oklahoma. 


Delaware Chemicals, Inc., Wilming 
ton, is a new company producing pen- 
taerythritol and_ related chemicals. 
Exclusive sales agent is R. W. Greeff 
& Co., Inc., 10 Rockefeller Plaza, 
New York 


General Aniline & Film Corp., New 


York, has enlarged its special products 








NOTES 


division, now known as Antara Prod 
ucts, with offices at 444 Madison Ave.., 
New York, to handle sales and distri 
bution of the household products and 
certain chemicals for industrial mar 
kets. 


General Aniline and Film Corp., New 
York, has appointed Arthur L. Van 
Der Kar district manager of the Bing 
hamton district. 


Dixie Machinery Mfg. Co., St. Louis 
has elected Elmer W. Noxon presi- 
dent. H. H. Storck was reelected sec 
retary and J. L. Leykam treasurer. 


B. F. Goodrich Co., Akron, has named 
William W. Scull general manager of 
manufacturing services. 


Stanolind Oil and Gas Co., Tulsa, 
Okla., has announced its intention of 
building a natural gasoline plant in 
the Levelland Field, Hockley County, 
Tex. 


Pittsburgh Plate Glass Co., Pitts- 
burgh, has appointed Charles E. 
Weeks assistant to the operating vice 
president of Southern Alkali Corp. 














When it comes to 


TANKS 


Come to 


COLE 


Write for latest Cole 
cataog—"* TANK TALK” 





MANUFACTURING CO. 
NEWNAN, GA. 


For almost a century the 
name of “Cole” has meant 
dependable storage tanks for 
liquids, chemicals, and 
gases of all sorts: also ele- 
vated tanks, boilers, pressure 
vessels, stand-pipes, and 
smoke-stacks. Our large 
engineering staff is at your 
service. Write us about your 
problems. We'll send details 
and costs. No obligation. 





Established 1854 
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line of bags ...for the 







EXTRA PROTECTION 


of your products 






e Chase offers a complete line of scientifically designed bags for dry 
and wet products requiring extra protection. This is provided by 
firmly cementing various types of paper or films to cotton or burlap 
with mastic adhesives, forming a barrier against loss of contents 


or outside contamination. 


Chase has had more than 100 years of experience in manufacturing 
bags of all types. Our engineers will be glad to consult with you on 
your own specific or unique requirements. Your nearby Chase Sales- 
man will be glad to provide full information. 


STOP COSTLY BREAKAGE! 


—CHASE C.&P. LINERS 
PASTED SEAMS! 





Chase crinkled and pleated liners 
stretch in ALL directions. NEW 
pasted seams assure added protection, 
prevent contents from sifting. Avail- 
able in all sizes, Chase Liners for 
bags, boxes, and barrels keep con- 
tents dry and free from outside 
contamination. 


FOR BETTER BAGS... BETTER BUY CHASE 


Cc H A S E BAG Co. GENERAL SALES OFFICES, 309 WEST JACKSON BLVD. CHICAGO 6, ILL 


BOISE «+ BUFFALO e CHAGRIN FALIS,O. « CLEVELAND * CROSSETT, ARK. «© DALLAS «¢ DENVER « DETROIT «© GOSHEN, IND. 
HARLINGEN, TEXAS «+ HUTCHINSON, KAN, «© <SANSAS CITY «© MEMPHIS «¢ MILWAUKEE « MINNEAPOUS e@ NEW ORLEANS «+ NEW YORK 
OKLAHOMA CITY « ORLANDO, FLA. «+ PHILADELPHIA «+ PITTSBURGH + PORTLAND, ORE. « REIDSVILLE, N.C. © ST.LOUIS « SALTLAKECITY « TOLEDO 
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Sutton, Steele & Steele 
AIR TABLES 


are more sensitive 
concentrators than 
any other type of 
gravity separators 








You cannot use wet tables or use 
flotation reagents on half-inch par- 
ticles . 


You CAN use AIR TABLES. 


You cannot separate by wet tables or 
flotation reagents round from flat 
particles . 


You CAN with AIR TABLES. 


You can’t treat 5 to 8 tons per hour 
on a single unit of wet table or flota- 
tion cell. . . 


You CAN with an AIR TABLE. 


You cannot size needle-like crystals 
with screens. 


You CAN size such particles with an 
AIR TABLE. 





Our engineers will be glad to help solve your 
separating or concentrating problems and sub- 
mit recommendations. Send sample for labora- 
tory tests. 


SUTTON, STEELE & STEELE, INC. 
. ey tee 


SALES OFFICES 
Separations Engineering Corporation 


10 EAST 4200 STREET MEW YORK. w Y 
OLIVER BUILDING. PITTSBURGH PENNSYLVANIA 
ENGINEERING BUILDING CHICAGO. ILLINOIS 


FLOUR EXCHANGE BUILDING 
MINNEAPOLIS. MINNESOTA 


4).4) O®Umm Sreeer 
SAN FRANCISCO. CALIFORNIA 


THE PROLESS FOR BETTER PRODUCTS- FASTER 
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His headquarters will be at the Cor- 
pus Christi plant. 


American Cyanamid Co., Bound 
Brook, N. J., has completed the first 
production unit of the W illow Island, 
W. Va., plant of the Calco Chemical 
division. D. H. W. Felch is plant 
manager, J. W. Dykes is production 
manager and R. C. Lantz, personnel 


Inanager. 


Publicker Alcohol and Chemical Sales 
Corp., Philadelphia, has appointed 
Commerce Petroleum Co., 2923 Lock 
St., Chicago, as a distributor 


AllisChalmers Co., Milwaukee, has 
organized a fifth region for the field 
organization of the general machinery 
division under Arch J. Cooper. ‘Tern- 
tory covered includes New York, Buf- 
falo, Rochester, Syracuse and New- 
irk. William J. Devers is the Newark 
manager; Ned W. Landis, Syracuse; 
H. E. Weiss, Buffalo; and R. G. Burns 
special representative of the Rochester 
office. 


U. S. Industrial Chemicals, Inc., New 
York, has announced that the insecti- 
cide division of its subsidiary, Dodge 
& Olcott, Inc., will be transferred to 
U.S.I. and operated as a part of the 
parent company. R. B. Stoddard will 
be director, J. A. Rodda will be in 
charge of sales, research and develop- 
ment will be under direction of Dr 


W. E. Dove. 


Laclede-Christy Clay Products Co., 
St. Louis, Mo., has named John B. 
Ives vice president in charge of pro- 
duction. 


Engineering Associates, Inc., St. 
Charles, Ill., has announced a change 
in management. The corporation has 
been purchased by and will operate 
under the direction of Foster W. 
Berry, president, P. A. M. Palese, vice 
president and John J. Jaeger, secretary 
and treasurer. 


Bemis Bro. Bag Co., St. Louis, Mo., 
has appointed R. N. Barksdale to 
assume new sales duties at the Mem- 
phis sales division 


Glenn L. Martin Co., Chemicals di- 
vision, Baltimore, Md., is the new 
name of the Glenn L. Martin Co.’s 
Plastics and Chemicals division. 


E. 1. du Pont de Nemours & Co., 
Inc., Wilmington, has announced the 
new retail products division of the 
Grasselli Chemicals department under 
Joseph A. Jenemann, manager. 


Witco Chemical Co., New York, has 
started construction of an asphalt 











GIANTS 


in the 
world of 
Water 


Pumping 


Peerless 
Hydro-Foil 


MIXED FLOW 


Pumps 





CAPACITIES: UP TO 220,000 G.P.M. 
LIFTS: 2 to 60 FEET 


Rapidly Move and Remove 
Vast Volumes of Water Against 
Low and Medium Heads 


Highly successful in the efficient handling of 
large volumes of water, Peerless Mixed Flow 
Pumps are being applied to process work, con- 
denser service, liquor and chemical circulation, 
and a variety of industrial services where pump- 
ing is desired from open pits, sumps, and surface 
water sources, such as lakes, rivers, etc. and for 
large scale dewatering operations. 


Peerless has proved the effectiveness of incor- 
porating aero-dynamic streamlining principles 
to large-volume water lifting, resulting in new 
conceptions of high efficiencies and lower over- 
all pumping and maintenance costs. 


Water turbulence accompanying the usual pro- 

peller and vane construction, and normally 

resulting in excess wear, inefficiency and loss of 
wer, are reduced to the minimum in the 
eerless Mixed Flow design 


Cutaway view of 
Mixed Flow multi- 
stage pump impeller 
and bowl construction 
revealing high-effi- 
ciency impellers 
utilized for more eco- 
nomical water lift 


Peerless 


Propeller Type 
Pumps 
Peerless pumps, em- 
bodying the Hydro- 
Foil principle, are 
available in the pro- 
peller type and are 
capable of handling 
identical capacities of the Peer- 
less Mixed Flow pum Request 
Bulletin B-148 completely de- 
scribing the design, construction 
and application data of these two 
types of Peerless Pumps, for 

, Ri large-volume water pumping 
(ir) = 


PEERLESS PUMPS 











Peerless Pump Div., Food Machinery Corp 
Factories: Los Angeles 31, Cal.; Quincy, lil. ; Indianapolis, Ind. 
District Offices: Chicago 40 Wil., 4554 No. Broadway; 
Philadelphia Office: Suburbon Squore, Ardmore Pc.; 
Atlanta Office : Rutland Bidg., Decatur, Georgia ; Dallas, I, 
Texas; Fresno, California; Los Angeles 31, California. 
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THE ACID THAT EATS GLASS 
WON'T HURT DU PONT POLYTHENE 


IT’S RESISTANT 
TO CHEMICALS «&, 


IT’S TOUGH AND 
RESILIENT—WON'T SHATTER 
OR SMASH 


\\ i 





ITS LIGHT 
IN WEIGHT fo 


4, 


. 
\\ 




















/ 
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IT’S TRANSLUCENT — 
SHOWS ACID LEVEL 


SERVICEABLE ALL 
THE WAY DOWN 











er 


Seg )* Ste 
oo la? - 


Learn the facts on polythene for better chemical equipment 


Here’s an example of Du Pont’s remark- 
able polythene plastic at work: A strong, 
flexible, chemical-resistant bottle that an- 
swers the problem of handling and storing 
giass-eater hydrofluoric acid. 

Study the properties of Du Pont poly- 
thene. Its unusual inertness to chemicals 
including solvents, its toughness, its light 
weight, its ready workability may provide 
the answer to your material problems. 


Write for specific data. E. I. du Pont de 
Nemours & Co. (Inc.), Plastics Depart- 
ment, Room 101, Arlington, N. J. 


Bottle above blow-molded from Du Pont 
polythene by Plax Corporation, Hartford, 
Conn., for General Chemical Division, 
Allied Chemical & Dye Corporation. Two- 
piece leak-proof spout and cap by Injection 
Molding Co., Kansas City, Mo. 






BETTER THINGS FOR BETTER LiVING 
THROUGH CHEMISTRY 
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LITTLEFORD 
BUILDS 


To your specification—any 
size, any shape, any metal— 
any time. Skill and knowledge 
of 65 years is yours at Little- 
ford in plain, storage, mixing 
and ASME pressure tanks. 
Our Engineering Service can 
be very helpful. Tell us what 














| be exclusive distributor for the com- 


| Cravens Co., will be assisted in the 















processing refinery in Perth Amboy, 
N. J. The plant will be in operation 
by the middle of this vear 










































AllisChalmers Manufacturing Co., 
Milwaukee, Wis., has named Harry A 
Wright engineer in charge of control 
sales of the electrical department 


Hercules Powder Co., Wilmington, 
has named Charles H. Gant manager 
of ethyl cellulose promotion. William 
H. Morrison succeeds him as manager 


of the Parlin, N. J., plant 


i 














H. K. Ferguson Co., New York, has 
appointed Gerald Wilson manager for 
the Eastern district 


Pennsylvania Salt Mfg. Co., Philadel! 
phia, has appointed William J. Hen 


nessy Pittsburgh district sales manager 
































Givaudan-Delawanna, Inc., New York, 
has formed the Sindar Corp., a sepa- 
rate company to take over activities of 
industrial products division. The main 
office is in New York. Branch offices 
are in Chicago, Los Angeles, Phila 
delphia, Cincinnati, Detroit, Seattle 
and Boston. It is represented in Can 
ada by Stuart Brothers, Ltd. of Mon 
treal and Toronto. 








Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, has elected Walter G 
Tucker chairman of the board. Paul 
C. Pocock, will assume active direc 
tion of operations as executive vicc 
president and general manager. War 
ren R. Tucker was elected vice presi- 
dent in charge of engineering ind re 






search 









Barrett-Cravens Co., Chicago, has 
formed a new West Coast subsidiary 
known as Heimer Equipment Co., 
1247 48th Ave., Oakland, Calif., to 











plete Barrett line of lift trucks and 
related equipment. Mr. Heimer, who 
will continue as president of Barrett- 








West by his son, a graduate engineer. 





Tennessee Eastman Corp., New York, 
has announced the distribution of 
Eastman Acetate Dyestuffs in Canada 
will be handled exclusively by Clough 
Dyestuff Co., Ltd., 33 St. Mathieu 
St., St. Laurent, Quebec. 



























































American Brake Shoe Co., New York, 
has appointed Charles S. Sliter assist- 
ant general sales manager for the Kel- 
logg division. 

| 
























































Owens-Illinois Glass Co., San Fran- 
cisco, has appointed Huntley Castner | 
as assistant Pacific Coast sales man- | 
ager of the glass container division. 












































































, Cl 
© JANUARY 1948 © CHEMICAL FNGINFERING 









































Exas GurSuLPHUR 


75 E.45™ Street New York 17,NY. 


Mines: New Gulf, and Moss Bluff Texas 
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SYVTRON 
“Vibra-Flow” - 


DRY FEEDER 
MACHINES 








with vibrated, 
non-arching hoppers 


are Complete 
Units 
for the 


CONTROLLED 
FEEDING 


of dry, bulk materials to proc- 
essing machinery. 


Supply hopper equipped with 
SYNTRON electro-magnetic Vibra- 
tor to assure a free flow of ma- 
terial to the “Vibra-Flow” Vibra- 
tory Feeder which in turn controls 
the flow of material. 

They can be scale-controlled in 
filling large or small containers to 
weight, or controlled by pH indi- 
cators, venturi meters, etc. 


Write for catalog data 


SYNTRON CO. 


610 Lexington, Homer City, Pa. 


NY / 














CONVENTION PAPER ABSTRACTS 





CONTENTS 
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Paint From Petroleum 





Get on the Nuclear 
Bandwagon 


Any corporation which expects to 
be doing business 25 years from now 
must keep in touch with atomic prog- 
ress because nuclear research under 
way in the nation’s laboratories today 
will change the pattern of industrial 
operations tomorrow. All industry has 


a stake in the atom, but thus far only 
a few farsighted corporations have in 
vested in the future of atomic energy 

The majority of American industria! 
leaders is in the dark as to the possi- 
bilities of the atom because of three 
basic misbeliefs: 

1. That atomic energy is a govern 
ment monopoly. 

2. That the benefits of atomic en 
ergy will be postponed indefinitely be 
cause of technical difficulties. 

3. That only a few specialized in 
dustries can possibly be benefited by 
atomic developments. 

Already, more than 1,000 industrial 
possibilities of radioisotopes have been 
catalogued. Their principal value lies 
in their unique ability to show how 
processes take place. If industry wants 
to know why anything is what it is, 
radioisotopes can help. Thus, in some 
respects, all industrial problems are 
linked to the field of atomic research 
and are affected by it. How can in- 
dustry participate in these develop- 
ments? Easiest and most inexpensive 
method is to discover the two or three 
universities which are leaders in atomic 
research and arrange to participate 
in their work. As an example, the 
University of Chicago has inaugurated 
a system of industrial memberships in 











DEFIES TROUBLE! 





NO STICKING xi0c%% 
When you Use 


“GEMCO” SPHERICAL VALVES 





Constructed in various metals suit- 
able to service requirements. 


THE “GEMCO” SPHERICAL VALVE. 
is a non-sifting and non-sticking 
water tight closure, which oper- 
ates easily. The ground disc, by 
its superior action, cuts sharply 
thru materials and scrapes the 
seat clean as it closes. A quarter 
turn closes and seats the valve 











IN HANDLING DRY GRANULAR 
OR PASTY SUBSTANCES. 


For pipe lines, hoppers, bins, 
blender installations and for replac- 
ing troublesome slide-gates. 

Expertly engineered and ma- 
chined in sizes ranging from two 
inches to sixteen inch openings. 


POSITIVELY. This quick acting device al- 
lows you to open or close, to any degree. 
the largest or smallest valve instantly, en- 
abling the operator to measure out definite 
quantities. 

The valve is long lasting and trouble 
free as experienced by many prominent 
firms in chemicals, colors, fertilizers, foods. 
pharmaceuticals, soaps, inks, plastics and 
grains. 

Pharmaceutical firms find this valve, in 
stainless steel, a valuable aid in combat- 
ting contamination. 


Write us for further information: 


GENERAL MACHINE COMPANY 


OF NEW JERSEY 


ESTABLISHED 1916 


Special Chemical and Mixing Machinery 
400 MARKET STREET, NEWARK 5, N. J. 
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Ay . 


—_ 
Me See PICO Ye am oe 


Nickel-lined steel 50% Caustic Evaporator under construction for Diamond Alkali Company 


The $12,000,000 Diamond Alkali Job BROWN & 
Chemical plants, such as the Houston Works of the Diamond ROO ‘ Inc 
Alkali Company, are a specialty of Brown & Root, Inc. We ¥ ae 


are engineering and erecting this vast and ultra-modern 
plant and will deliver it in production of caustic soda and P.O. Box 2634 
chlorine. Thanks to Industrial & Engineering Chemistry for sl ai 


this picture, which they used as a front cover illustration Houston, Texas 
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AGITATING EQUIPMENT 


here’s extra service — extra efficiency — in 

stirring equipment that’s “made to order”. 
NETTCO Agitators, specially designed and 
built for your particular use, are tops in per- 
formance. They are engineered as complete 
units in gear ratios from 1 to 2000 and speeds 
from 2 to 1750 R.P.M. to best suit operating 
conditions. NETTCO’s use of standardized parts 
and units provides “custom-built” equipment at 


low cost. 


Let us know your stirring requirements. 





NETTCO 
Special Agitator 
Drive Unit 


NEW ENGLAND TANK & TOWER CO. 


87 Tileston Street, Everett 49, Mass. 





co >" 
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| its $12,000,000 program of atomic re- 


search. For $50,000 a year the in- 
dustrial members can be in direct 
touch with some of the world’s out- 
standing scientists now at work in the 
university's institute for nuclear stud- 
ies, institute of metals and institute of 
radiobiology and biophysics. 


Robert M. Hutchins, University of Chi 
cago, before National Association of 


Manufacturers, New York, Dec , 1947 


Nicotine out of Dust 
By Ion Exchange 


IN CIGARETTE manufacturing, to- 
bacco is redried before manufacturing 
operations, and the hot air from the 
dryers has a small amount of nicotine 
present. By scrubbing these gases 
with water, the nicotine is dissolved 
out of the air, and by passing the 
scrubbing water through ion exchange 
materials, the nicotine is selectively 
removed. 

Though the chemical engineering 
operation of ion exchange is well- 
known, new ion exchange materials 
and processes are being discovered 
every day, and the removal of nicotine 
from the dryer exhaust gas is an exam- 
ple of the minute quantities of chemi- 
cals it is possible to separate by this 
operation. Though the amount of 
nicotine in the tobacco leaf is only 2 
to 8 percent, one installation is re- 
covering 175 Ib. per week of this valu- 
able material from a factory drying 
100,000 Ib. of tobacco. By chemically 
treating the ion exchange materials, 
efficient recoveries of nicotine are ob- 
tained, and after its removal, the ion 
exchange materials are again put back 
into operation on another cycle. 

A. W. Kingsbury, A. B. Mindler and 
M. B. Gilwood, the Permutit Co., before 


American Institute of Chemical Engineers 
Detroit, Nov. 11 1947 


Continuous Production of 
Red Phosphorus 


A continuous process for the pro- 
duction of red phosphorus developed 
in the laboratories of the Tennessee 
Valley Authority shortens the time re- 
quired for conversion of white phos- 
phorus to red phosphorus from days to 
hours over the commercial batch proc- 
ess. During the war a pilot plant em- 
bodying the continuous process was 
built and operated to produce red 
phosphorus of high purity for the War 
Department. In this process liquid 
white phosphorus is maintained con- 
tinuously at its boiling point in a re- 
action vessel with a retention period 
of 5 to 6 hr., which converts from 30 
to 50 percent of it to solid red phos 
phorus. The resulting slurry overflows 
continuously into a heated screw con- 
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VINYL COMPOUNDS. 


RUBBER COMPO 


CORK FLOORE 


a 


RUBBER BATTE 
INSECTICIDE CO 
PHENOLIC GLUE EXTE 


PHONOGRAPH RECORDS ig 


SOUND DEADENING PAINTS 


A BETTER PRODUCT of uniform quality 
at a lower cost... is now possible by the use 
of Weyerhaeuser SILVACON 


WHAT SILVACON IS: Silvacon is a family of ingredients freed from 
tree bark, a previously untapped source of raw material. Silvacon frac- 
tions — cork particles, hard fibers, amorphous powder — are recovered 
by new manufacturing methods perfected by Weyerhaeuser. 


WHAT IT DOES: A few of Silvacon’s proved industrial uses — Plastics 
compounded with Silvacon meet quality specifications at reduced material 
costs; Silvacon extends phenolic resins to new limits, producing lower 
cost glue lines and binders; blends insecticide dusts with greater speed, 
dependable accuracy; increases wet strength of magnesite flooring; adds 
resiliency to asphalt foor emulsion compounds; lowers material costs of 
quality rubber compounds. Silvacon is being tested for application in 
many and varied fields. 


WHAT IT MEANS: Silvacon opens untold opportunities for manufac- 
turers and processors to make better quality end products at lower cost. 
Learn about this product so basic that its variety of uses is certain to 
have valuable applications affecting your business or profession. 


Building America’s Forests 
for America’s Future 


We grow trees. Some of our cut- 
ting programs are set for 100 years 
from now. Our continuing search 
for complete usefulness of every 
tree led to SILVACON. Look for 
— expect — new raw materials, 
new manufacturing processes from 
Weyerhaeuser. 
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/ DEVELOPMENT 


ee ee 


ee + EXPL 


ASPHALT EM 


URN-OUT 


ANTI-SWEAT 


RUBBER SHOE 


FLOORING 


OSIVES 


ULSION 


ee oe 


PAINT 


STOCK 


INESITE FLOORING 


Some Details About 
SILVACON 


SILVACON is the family name for 
three constituents of tree bark. Sep- 
arately they are: SILVACON 383, 
flake-like particles of cork, similar 
to Mediterranean oak cork; SILVA- 
CON 508, finely fractionated hard 
dense lignified fiber; SILVACON 
490, powdered amorphous material. 
In addition, there are SILVACON 
412, a combination of cork and 
fiber, and SILVACON 472, a com- 
bination of cork, fiber and powder. 


UNIFORMITY .. . Rigidly confrolled 
manufacturing processes assure uni- 
form quality of SILVACON frac- 
tions, whether they are used singly 
or in prescribed combination. 


Write for Free Samples 
and Technical Literature 


A comprehensive compilation of 
physical and chemical properties of 
SILVACON is available on request. 
Proved and experimental uses are 
listed to help you get a quick start 
in your own product development 
work. When you desire it, our de- 
velopment engineers and field rep- 
resentatives are prepared to give 
you technical assistance. 


Write WEYERHAEUSER TIMBER CO., 
Silvacon Dept., Longview, Wash. 


A PRODUCT OF 


LALLA 
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There is a 
MAGNILASTIC 


Expansion Joint 
for every piping need 


e 
oe Wis le to wee 


Whether the pipes in your plant carry corrosive 
chemicals at ten pounds pressure or steam at 
a thousand—they are subject to tremendous 
stresses. 







Whatever the size—or operating pressure —or 
temperature — your best bet to protect piping is 
packless, ringless MagniLastic Expansion Joints. 


















MagniLastic Joints will save on space... instal- 
lation time . . . maintenance costs . . . prolong 
the life of pipe, valves and fittings . . . and then 
outlast the system itself. 


There are six standard lines of MagniLastic 
Expansion Joints: 254 Copper, 554, 150#, 400# 
and 1000# Stainless Steel, and Low-Pressure 
Large-Diameter Joints in Copper, Monel or Stain- 
less to 72” pipe size. 


Hin 


Dl ' 





| RE omen 8 



























Anchor, Offset, Jacket and Turbo Joints, plus 
special units made to order, take care of the 
extraordinary conditions. 



















Engineering assistance for individual replace- 
ments to complete piping layouts is available. 


Catalog No. 243 on request 


MAGNI||ASTIC ) 


DIVISION OF 
ek ek Gee ene Siemmeneh Oe a. mf 
Chicago 14, Illinois 
Engineering & Sales Offices in Principal Cities 
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| of energy 


current to a stream of hot inert gas. 
The white phosphorus is vaporized 
and carried to a condenser, to be col- 
lected and recycled. l’incly divided red 
phosphorus is discharged as the prod- 
uct and does not require treatment 
with boiling caustic or grinding, as in 
the batch process. An additional ad- 
vantage of the continuous process 1s 
its suitability for production of a prod- 
uct of high purity, needed in certain 
military applications. 


Philip Miller, R. A. Wilson and J. R 


Tusson, TVA, before Division of Industrial 
and Engineering Chemistry, American 
Chemical Society, New Yurk, Sept. 18, 
1947. 
Fusion, Not Fission, 
Means Power 

Atomic fusion, the reverse of 
atomic fission, could produce ten 


| times the power obtained by splitting 


uranium. A chain reaction of the fu- 
sion type, " ohich would free surplus 
energy by uniting the nuclei of small 
atoms, would be an even more perilous 
source of power than nuclear fission, 
because it would involve the lighter, 
more abundant elements and therefore 
would be far more difficult to control. 
Although the possibility of achiev- 
ing a chain reaction of this kind > 
pears remote just now, science has only 
begun to tap the immense reservoirs 
locked in the atom. In 
fact, despite the enormous power gen- 
erated by existing nuclear piles, sci- 
ence up to now has succeeded in con- 
verting only one-thousandth of the 
total mass of uranium into energy. 


Lind, University of Minne- 
of Technology, Southwest 
American Chemical So- 
1947. 


Samuel C 

sota Institute 
Regional Meeting, 
ciety, Houston, Dec. 19, 


The Policy for Controlling 
German Scientific Work 


research represents a 
real war — and must be care- 
fully controlled, Americans have a 
responsibility for pb see se German re- 
search. This responsibility should be 
taken by private groups and individ- 
uals in the United States, and not by 
the American military government's 


ALTHOUGH 





adopting a more paternalistic attitude. 
The recovery of German science will 
be slow in any event, but true recov- 
ery would be slowed still more if we 
changed our government policy of let- 
ting the Germans do for themselves. 

The American policy for controlling 
German scientific work puts first re- 
sponsibility for enforcement of the 





law upon the German governments, 


| while retaining complete authority to 


step in when necessary. 
Scientific research has a dangerous 
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veyor in which it is carried counter- 
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will be refunded. - - 


A Fair Offer 


enkins Valve, reco 
ice, on the worst 


d... where you ca 
“ if it is not perfectly 


s not hold steam, 
ger than any other 
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A Fair Offer that bas been in effect 
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since 1869 











Your Warranty of Extra Value . . . since 1869 


re the better part of a century, this famous warranty 
has been a dependable assurance of topmost quality 
in every Jenkins Valve purchased. 

By building extra value into every valve, Jenkins 
Bros. makes certain that any Jenkins Valve will stand 
up in exceptionally severe service as well as under nor- 
mal conditions. Thousands of records of Jenkins Valves 
in service far beyond the average life expectancy of 
valves, under hard and constant use, prove their extra- 
ordinary endurance. 

In addition to this “extra” in valve quality, Jenkins 
valve specialists offer you unequalled assistance in valve 
selection, and in planning the proper installation and 
maintenance so essential to valve economy. 
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For all new installations, for all replacements, rely 
on Jenkins quality and engineering service for lowest 
valve costs in the long run. Sold through leading Indus- 
trial Distributors everywhere. 


Jenkins Bros., 80 White Street, New York 13; Bridgeport, Conn.; 
Atlanta; Boston; Philadelphia; Chicago; San Francisco. 
Jenkins Bros., Ltd., Montreal. 

LOOK FOR THIS..°% >. DIAMOND MARK 


> 2 


ow 


JENKINS 
VALVES 


Tybes, Sizes, Pressures, Metals for Every Need 


CAI eRe? tN Seem an 
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EVEN HIGH-UP! 


all-metal 
THERMOMETERS 


Clear, boldly marked scales make Westons preferred for 





inaccessible locations. Easily mounted at any angle for 
convenience in reading. Sturdy, all-metal Weston con- 
struction assures years of accurate dependability 

Available in sizes, ranges and stem lengths for most 
applications. Ask your local jobber or Weston representa- 
tive for complete information. Weston Electrical Instru- 
ment Corporation, 090 Frelinghuysen Avenue, Newark 5, 
New Jer sey 








MODEL 222-D 
heavy duty 
angle form 





MODEL 122-D 
heavy duty 
straight form 





war potential, and the Russians and 
French fear the resurgence of German 
militarism. In every country, special 
interests are exerting pressure to use 
this fear to prevent rebirth of German 
competition. 

German research is controlled but 
not crippled by the American law. Re 
search can be carried out only in an in 
stitution licensed by the Military Gov 
ernment, and a report must be mad 
every four months giving all change 
in personnel and progress on each re 
search project. Then research is di 
vided into two categories, fundamental 
and applied. Applied research in fields 
of a high military potential is forbid 
den. Applied research in fields which 
have a military potential, but which 
are important to the industries per 
mitted in Germany, require prior per 
mission from the military governor. 
Other applied research requires prior 
notification to the military governor. 
Any fundamental research is permit 
ted except that “of a wholly or primar 
ily military nature.” 


George Scatchard, Massachusetts In- 
stitute of Technology, before Division of 
Physical and Inorganic Chemistry, Ameri- 
can Chemical Society, New York, Sept 
17, 1947. 


Instrumenting Continuous 
Processes 


4 

Process engineers strive to simplify, 
processes by reducing the number of 
operations and finding ways to substi- 
tute continuous for batch operations. 
Continuity results in higher product 


quality and uniformity, higher pro-’ 


duction rates per dollar invested, lower 
operating costs and lower process ma- 
terials inventory. Instrumentation has 
greatly contributed to gains toward 
continuity in the last ten years. It con 
stantly becomes more evident that in 
strumentation is a fundamental part 
of process design. 

Careful study should be given to 
the location of the instrument control 
room in a manufacturing plant and to 
the arrangements of instruments on 
the control panels. Sufficient addi- 
tional indicated or recorded informa- 
tion should be provided on the panels 
to permit the operator to have a clear 
picture of the operation of his entire 
process at all times. It is particularly 
important that “‘start-stop” stations 
be provided on the panels for all 
important pump motors and that the 
need for interlocks be considered. 

The extent to which the operation 
of such process equipment items as 
vacuum filters and centrifuges is made 
automatic or semi-automatic will be 
governed bv the nature of the ma- 
terials handled. the design of the 
equipment items. their importance in 
the process, and the economics of 
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Meet an Alloy Iron that 







coMBATE 


CORROSION 
WEAR AND 


GENERAL 
ABUSE 









Here’s a metal that sharply cuts re- 


placement costs. 


Wherever equipment handles caus- 
tics, acids, brines or other metal-eat- 
ing agents consider specifying cast 
parts of Ni-Resist*...an alloy iron 
that’s machinable, dense, uniform and 


resistant to corrosion in many media. 


Lower your maintenance expenses 
with Ni-Resist by taking advantage 
of its extra resistance to corrosion, 
wear and abrasion...and at mod- 


erate cost. 













EMBLEM OF SERVICE < 


Z a 


TRADE waen 











Over the years, International Nickel has accumulated a 
fund of useful information on the selection, fabrication, 
treatment and performance of engineering alloy steels, 
stainless steels, cast irons, brasses, bronzes and other alloys 
containing Nickel. This information is yours for the 
asking. Write for “List A” of available publications. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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The revolving drum 
and other corrosion re- 
sisting parts of the Chicago 
wane. Co.'s Comminutor are 
cast in Types 1 or 2 Ni-Resist by 
the Sterling Foundry Co., Wellington, 
Obio. Many of these Ni-Resist drums 
have served for ten years or more with- 
out replacement. The comminutor is 
located ahead of primary settling tanks 
in sewage treatment plants to cut and 
chop sewage solids without removing 
solids from the stream of sewage flow 
... eliminaling raking, removal and dis- 
posal of screenings with its accompany- 
img stench, fly nuisance and septicity. 





































RELATIVE RATE OF CORROSION OF CAST IRON AND NI-RESIST 
IN TESTS AT CLEVELAND, OHIO, SEWAGE PLANTS 
CAST IRON 100 
Condition Cast lron Ni-Resist 

Exposed in screen house to fumes from 

raw sewage for 279 days..........see00. 100 23 
Exposed in screen house to fumes from raw 

sewage containing chlorine for 278 days... 100 57 
Exposed to rapidly flowing raw sewage in 

trunk sewer feeding Imhoff Tanks for 

BE 6 ccacawadens Pee errs 100 11 
Exposed in gas chamber of Imhoff Tank to 

partially digested sewage for 278 days 100 0.7 

















*Reg. U.S. Pat. Off. 


NI-RESIST 


67 WALL STREET 
NEW YORK 5, N.Y. 
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PERFORMANCE—PROVEN FEATURES 


Multiple washing zones. Evenly formed fil- 
tered coke. Varied thicknesses. Automatic 
coke discharge. Continvous filter medium 
cleansing. Low power consumption 





So ee Se emma sec ce 








“The Name 
that 
Carries 
Weight” 


WRITE FOR 
MERCER 
FILTERS 

BULLETIN 
No. 70 


Arrange for Test 


Mercer plant is equipped 
to conduct and report 
upon experimental 

tests mode with 

samples of your 
materials. Inquire 

obout this service. 





MERCER ENGINEERING WORKS, INC. 


REPRESENTED BY MERCER-ROBINSON COMPANY, INC. 
NEW YORK 7, N Y. 


30 CHURCH STREET, 


Sales Offices in Principal Cities 








15 OUT WHEN you 


00% 
AUTOMAT/C 


FOR CAUG/NG 
i L/QU/OS 
\ OF ALL AINOS 


APPROVED 8 
UNDERWR/TERS 
LABORATORIES 





“L/QUIOS WORTH STORING ARE WORTH MEASURING” 


rat LIQUIDOMETER corr 


36-79 SKILLMAN AVE., 


LONG ISLAND CITVIN.Y 
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manual vs. automatic operation. It 1s 
essential that the instrument and de- 
sign enginecrs work together until the 
design and layout drawings have been 
completed. Careful follow-through dur- 
ing the installation period and an ade 
quate, "prc maintenance pro 
gram will assure profitable results. 





H. C. Frost, Corn Products Refining 
Co., before Short Course on Instrumenta 
tion, Texas A. & M. Casege College Sta 
tion, Tex., Aug. 27-29, 1947. 


Phenolic Resins Blended With 
Synthetic Rubber 


PHENOLIC resins have for many years 
served useful and decorative purposes 
in every-day living. Primardly their 
applications have been in rigid or semi 
rigid structures, such as electrical hous 
ings, cabincts, laminates, etc. Their 
fields of application have been limited 
by lack of ficxibility, tear strength, 
and impact strength. 

Modification of the resins to cor 
rect for these shortcomings has been 
difficult, since they are either incom 
patible with general modifying plasti- 
cizers or are adversely affected to the 
extent that their inherent attractive 
properties are destroyed. 

By blending phenolics with syn- 
thetic rubber Perbunan NS, new and 
attractive properties can be imparted 
to the resin, including color, flexibility 
and improved impact strength. It 
also has been discovered that the S 
polymers, new and interesting ther 
moplastic saturated hydrocarbon res 
ins derived from petroleum, show 
unique advantages blended in phe- 
nolics. They improve the processabil- 
ity, and tear strength. Artificial leath- 
ers fabricated from such blends would 
possess long service life, flexibility, and 
great strength. 

It is believed that this work demon 
strates only a few of the many out 
standing possibilities in this field 
However, it points the way to new and 
improved products stemming from 
those closely related industries—rub 
ber and plastics. 

R. G. Newberg, D. W. Young, Standard 
Oil Development Co., and W. A. Fair- 
clough, Enjay Co., before Paint, Varnish 


and Plastics Division, American Chemica! 
Society, New York, Sept. 17, 1947. 


Lo, the Lowly Kettle 


One of the most fundamental and 
versatile units of processing equipment 
available to the chemical engineer is 
the processing kettle. Frequently when 
such equipment is contemplated, not 
sufficient emphasis is placed upon its 
versatility and full possibilities in the 
process. 

Its versatility lies in the fact that it 
can be used for such unit operations as 
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Zefye- 


PULSAFEEDER 
ae" “~<ehenemmedna 





wi 


— 
THE Only 
CHEMICAL PROPORTIONING 


PUMP THAT OFFERS ALL THESE 
ADVANTAGES nd 


no mechanical 
or liquid seal, absolutely no packing or 
other “‘leak-likely” gland can be in con- 
tact with liquid being handled. 

by diaphragm 


from working parts of pump. 


Product is 
protected from lubricants and from con- 
tact with atmosphere. 

to any rate of et : 
flow by calibrated handwheel, while pump " ; 


is in operation. 


with all 


moving parts submerged in oil bath. 


a a N 0 f0ctld ) Suomen’ 
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SWITCH TO PORCELAIN 


INSURANCE 


In handling liq- 
wids and semi- 
liquids, install 
ILLINOIS porce- 
lain pipe and 
fittings for a 
permanent means 
of handling ma- 
terials. 





CONTAMINATION 


3. 





ILLINOIS PORCELAIN SYSTEMS 
FOR HANDLING LIQUIDS 
GIVE YOU THESE ADVANTAGES: 


Smooth, corrosion-proof inside surfaces. 
No pitting or rough spots on pipe’s 


inner walls. 


Acid and alkali-resistant porcelain with- 
stands tendency to fracture or corrode. 


Illinois porcelain pipe prevents wet spots 
caused by condensation. 


Write today for illustrated catalog +C-2, covering the 
ILLINOIS line of standard porcelain products. Types 


and sizes to meet your specific requirements Your in- 


quiries concerning special porcelain needs are welcome 





WITH ILLINOIS PORCELAIN PIPE 
LINES YOU GET... 


»¢ Quality Control 


No changes in composition of 








material during its handling in 


the plant. 


+ aNo Electrolitic Action | 


Non-absorbent porcelain does 
not pick up minerals or metals 


in material being handled. 


.@ Production Cost Savings 


Corrosion-proof porcelain cuts 
maintenance. Spoilage in mate- 


rials is reduced because porce- 


lain is permonent. 


ILI 
ALINOIS 


ELECTRIC PORCELAIN CO. 





MACOMB, ILLINOIS 





heating, cooling, mixing, extracting, re- 
acting, distilling, evaporating, drying 
or for solvent recovery operations, each 
under vacuum, atmospheric or pres- 
sure operations. 

Its possibilities are that several of 
these unit operations can be carried 
out, or even a complete processing 
operation involving several of them, 
in the same piece of kettle equipment. 

It is recognized that other types of 
equipment may effectively handle a 
processing step, but in view of cur 
rent costs of unit pieces of equipment, 
labor for operation, and of transfer of 
materials between pieces of equip 
ment, it becomes increasingly eco 
nomic to consider the use of a multi 
purpose unit, such as the processing 
kettle, to perform several operating 
steps in the same equipment, and 
many new processing developments 
are proceeding along these lines. 


\. W. Johnston, Buflovak Equipment 
Division. Blaw-Knox Co., before Norther 
California Sectior American Institute of 
Chemical Engineers, San Francisco, Oct 

1947 


More on Radioactivity Theory 
Of Petroleum Formation 


Recentiy, it has been proposed 
that bacterial action or the energy 
from the high-speed particles released 
by radioactivity may play an impo! 
tant role in converting protoplasm, 
proteins, fats, and other complex sub- 
stances into the constituents of crude 
oils. Since radioactive conversion was 
first proposed about twenty years ago, 
research has shown that there may be 
sufficient radioactivity in the materials 
of oil fields to effect this conversion 
wer a period of ten million to one 
hundred million vears. 

Parafhnic or straight chain hvdro 
irbons, which compose a significant 
yart of petroleum, can be produced by 
irradiating, with alpha particles or 
deuterons, certain fatty acids known to 
exist in source sediments. Likewise a 
cycle or ring paraffin has been pro 

duced from a cvclic acid 

Hydrogen was usually the major 
component of the gaseous products of 
these bombardments. Since this gas 
is found only in minute quantities in 

natural gases associated with petroleum 
the theory that radioactivity plays a 
role in petroleum formation has been 
subject to some criticism 

Although it has been proposed that 
hydrogen could disappear to the at 
mosphere by diffusion, it seemed likel 
that the unsaturated compounds in 
source sediments, that is those not 
having their full complement of hy 
drogen, might be hydrogenated under 
the influence of radioactivitv and thu 

absorb at least part of the hydrogen 

Oleic acid, an unsaturated fattv acid, 
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“It’s easy to put lab fires out— 
if you catch them in time”’ 





Could a fire in your laboratory—starting as a And you can be sure that the equipment he 
small blaze—quickly flare up into a serious one? recommends—result of years of experience in 
Ask a Kidde representative to show you how design and application—will be fast and sure 
quickly and easily incipient lab fires can be in action against electrical or flammable 
smothered—with a Kidde Portable Carbon liquid fires—that it will be safe, non-corrosive, 
Dioxide (CO,) Extinguisher! non-damaging. Remember . .. CO, is deadly 


re . 7 g 2 , 2 > ; 7 2! 
Talk to the Kidde representative, too, about to fire, harmless to everything else! 


other fire hazards in your plant. You may gain 








some helpful ideas from his thorough know!- 
edge of fire protection problems and extin- 





guishing equipment. 


Kidde 


FIRE PROTECTION 
HEADQUARTERS 












~\ The word ‘'Kidde'’ and the Kidde seal are 
trade-marks of Walter Kidde & Company, inc 
Walter Kidde & Company, Inc., 128 Main St., Belleville 9, N. J. 
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Not too much heat — not too little in 
the welding arc! Stainless steel is tricky 
to fabricate. Our experienced welders 
know that improper welding tempera- 
ture reduces corrosion resistance at the 
seams. Blickman-controlled welding 
procedures give you sound, corrosion 
resistant welds. 


Get just the right finish for your appii 
cation. Working exclusively with stain 
less steel, we have ALL the tools to 
produce a finish assuring quicker clean 
ing of your vessel 


Double check the inspection procedures 
of your fabricator. Knowing that the 
properties of the alloy can be impaired 
during fabrication, we have established 
rigid shop procedures and inspection 
methods as an extra guarantee of 
soundly built vessels. 





When you need stainless steel equip 
ment, call in a fabricator who knows 
how to handle this alloy in his shop. 


601 Gregory Ave. Weehawken, N. J. 





SEND FOR THIS 
VALUABLE BOOK 


A request on your letter- 
head will bring our 
—— “What to Look 
or When You Specify 
Stainless Stee! for Your 
Processing Equipment.” 












CORROSION RESISTANT PROCESSING EQUIPMENT 


ee 


= 


mw 
TANKS © KETTLES « STILLS * HEAT EXCHANGERS * AGITATORS * MIXERS * TOWERS * PIPING 





was, therefore, bombarded with deu- 
terons in the MIT cyclotron. Evidenc 
of hydrogenation was obtained through 
the isolation of 3 percent of steari 
acid, the saturated acid corresponding 
to oleic acid. 

In addition, the unsaturated hydr 
_carbon heptadecene-8 was produced 
| by the decomposition of oleic acid into 

this hydrocarbon and carbon dioxide. 
his fact is extremely interesting sinc 
| there is no evidence in the literature 
| that this compound has been prepared 
| in pure form by chemical means. 

These changes in organic com 

pounds have been brought about by 
bombardment or radiation under lab- 
oratory conditions. Whether similar 
conversions may take place in the o1 
| ganic material present in oil fields to 
| form appreciable quantities of petro! 
/}eum is as yet unknown. The radi 

activity of earth materials is now being 
| measured and in time, as this stud) 
| progresses, some definite idea will be 
obtained as to the quantitative impor- 
tance of radioactivity in the formation 
| of crude oil. 


Virginia Burton, Massachusetts Inst!- 
tute of Technology, before Organic Di 
vision, American Chemical Society, New 
| York, Sept 18, 1947. 





|/Know Your Competition 


One of the outstanding require- 
| ments in any organization is to know 
where it stands in comperison with 
| its competitors in a given neld of dis 
tribution. Competitive studies should 
be arranged for the management show 
ing them what percentage of the mai 
ket they have and also what percent 
ige goes to their competition, in detail 
and by name. Competition is a go\ 
erning tactor in any business no mat- 
ter how small or big. The greater you 
success, the greater effort is made by 
others to share it. Success comes about 
by attention to detail and at all times 
knowing your position on the sea of 
commerce. Fundamental principles of 
|conducting a business are the same 
whether it be a peanut stand, a gro- 
cery store or a million dollar industry 


| Luther D. Reed, E. I. du Pont de Ne- 

mours & Co., before American Society of 
Mechanical Engineers, Atlantic City, Dec 
4, 1947. 


An Insecticide That Kills 
And Vanishes 


Tue German compound, hexaethy! 
tetraphosphate, which was produced 
as an offshoot of research on war gases, 
is now being manufactured on a large 
scale in the United States and is par- 
ticularly useful against certain pests 
which do not succumb to DDT and 
other insecticides. 

Chemical studies in the Department 





of Agriculture laboratories have re- 
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THE Sides OF A "tag 


ARE WHAT ~ 


Grip the Pulley, 
Pick-up the Load 





AND REALLY 


Get the Wear! 





Every ounce of load a V-Belt 
carries must first be picked up by 
the sides of the belt. Clearly so, be- 
cause only the sides come into con- 
tact with the pulley! The sides do 
all the GRIPPING on the pulley. 
They get all the wear against the 
sheave-groove wall. The sides pick 
up the load. They transmit that load 
to the belt as a whole. And then, 
once more, the sides—and the sides 
alone—grip the driven pulley and 
deliver the power to it. 

That is why you have always 
noticed that the sidewall of the ordi- 
nary V-Belt.is the part that wears 
out first. 


Belt How ‘Straight Sided V-Belt pulps 
When Bending Around Its Polley 


You con actvatly feel the bulging of a Stroight- 


\:/ 


Gates V-Belt with 
Patented ote 


your 
Rory 


i as indicated by arrows. 





How Concove Side of Ge 
malghoans, So, to on 


Showi 
V-Belt 
Fit in Sheave G 

Bending Over Polley. 
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"Concave Side 


(A GATES PATENT) 


IS IMPORTANT TO YOU! 


Clearly, since the sidewall is the part that wears out first, anything 
that prolongs the life of the sidewall will lengthen the life of the 
belt—and that’s why the patented Concave Side is important to you. 

The simple diagrams on the left below show exactly why the 
ordinary, straight-sided V-Belt gets excessive wear along the middle 
of the sides. They show also why the Patented Concave Side 
greatly reduces sidewall wear in Gates Vulco Ropes. That is the 
simple reason why your Gates Vulco Ropes are giving you so much 
longer service than any straight-sided V-Belts can possibly give. 


and the CONCAVE SIDE is more important NOW than ever before! 
Now that Gates SPECIALIZED Research has resulted in Super 


Vulco Ropes capable of carrying much heavier loads—fully 40% 
higher horsepower ratings—the sidewall of the belt is called upon 
to do even more work in transmitting these heavier loads to the 
pulley. Naturally, with heavier loading on the sidewall, the life- 
prolonging Concave Side is more important now than ever before!. 


SED. THE GATES RUBBER COMPANY 


= “The World's Largest Makers of V-Belts” 
The Mark of DENVER, U. S. A 


SPECIALIZED Research 
/ GATES Rope LD RIVES 





THAT'S WHY THE 











IN ALL INDUSTRIAL CENTERS ; 
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) wnder load. 


LOWER COST. 


MORE EFFICIENT PUMPING 


udp 


SIER- 


— 
roen DATA CEAREX POP 
Belanced Axic! Thrust - Pulseless Flow - Vibre- 


ROTARY 
tionless Operation - Roller Bushings for Precision Running 
‘ PUMP 


Pumps: Oils, Varnishes, Solvents, Molasses, Chemical 
Solutions. . 
Capacities: 1-550 g.p.m. 


Discharge: 250 p.s.i. for medium or high 
viscosities. 50 p.s.i. for water. 


IER-BATH Screw Pumps and Gearex Pumps are 

made in a plant keyed to precision methods of gear 
manufacturing. Our engineers have a long background of 
experience specializing in the design of rotary pumps. 
As a result, the high quality of these pumps enables them 
to operate for long periods without maintenance. Their 
pulseless flow and vibrationless operation mean less wear 
on valves, couplings and other fittings. Pipes and joints 
remain tight. In every way, the Sier-Bath Screw and 
Gearex Pumps are constructed to render reliable and 
continuous service, with least possible maintenance. Write 
for detailed information. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 


MADE BY 


SPECIALISTS 








FOUNDED 1905 


MEMBER A. G. M.A. 








Sier-Bath 


GEAR and PUMP CO., Inc. 





2 





9259 HUDSON BOULEVARD e 


NORTH BERGEN, NEW JERSEY 








vealed that the active ingredient of this 
German material is an even more 
powerful substance called tetraethyl 
pyrophosphate. Chemists of the Bu- 
reau of Entomology and Plant Quar- 
antine have isolated the latter in pure 
form from the German product and 
have also prepared it by independent 
methods. They found that highly po- 
tent tetraethy!l Aa, agp pron decom- 
poses in the presence of atmospheric 
moisture to diethyl orthophosphoric 
acid, a relatively non-toxic substance. 

The rate of decomposition of the 
insecticide follows a definite law 
known as a first order reaction. Its 
half-life at a temperature of 77 deg. F. 
is 6.8 hr. On a hot summer day (100 
deg. F.) its half-life is only 3.3 hr. It 
lasts long enough, however, to do an 
efficient job of killing certain agricul- 
tural insect pests. Because of its high 
toxicity, the gradual disappearance of 
the insecticide, after it has killed the 
insect pests, is a virtue. 

S. A. Hall and M. Jacobson, U. 8S. Dept. 
of Agriculture, before Division of Agri- 
cultural and Food Chemistry, American 


Chemical Society, New York, Sept. 17, 
1947 


Hydrocol Process as a 
Source of Chemicals 


Tue Hydrocol process has been 
developed primarily to augment the 
reserves of petroleum and to meet in- 
creasing demands for its products. 
However, this and similar processes 
will also become the principal source 
of many of the basic oxygen-containing 
organic chemicals, particularly those 
used in the cellulose plastics and ace- 
tate rayon industries. 


Principal Present Sources of Important 
Chemicals Produced by the Hydrocol 
Process 
e 

° ~ 
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a * Not a Hydrocol prod- 
uct. *Celanese has recently advertised 
some of these chemicals. * Fermentation. 
Bi' 
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Syn nthetic only. 


Of less than thirty organic chemicals 
which were of such vital importance 
and in such short supply that they 
were subject to allocation during the 
war, five are produced directly by the 
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* Increase Output, Cut Costs 


% 4-Way Mixing Action Assures Thorough Biends 
*% Open-Door Accessibility Permits Fast, Easy Cleaning 








The new, improved Sturtevant 
dry-batch mixers thoroughly and 
efficiently mix two or more sub- 
stances into a homogenous and 
inseparable whole, every part of 
which has the same analysis. The 
4-way mixing action does a more 
rapid mixing job than other ma- 
chines. The single receiving and 
discharging opening permits tight 
sealing during the mixing process. 


Open-door accessibility permits 
thorough cleaning. 

The mixer is simple and easy to 
operate ... hand lever controls 
both receiving and discharging. 
These efficient Sturtevant dry- 
batch mixers are available in five 
sizes with mixing Capacities from 
7% tons to 75 tons per hour. 
Write for bulletin and complete 
information today. 


STURTEVANT 


MILL COMPANY 
106 Clayton Street, Boston 22, Mass. 


Designers & Manufacturers of 


CRUSHERS ° GRINDERS . SEPARATORS 





CONVEYORS + 


1948 @ 


MECHANICAL DENS ond EXCAVATORS . 







Receiving — The ingredients to be 
mixed enter the mixing chamber of 
the dram through a chute. Note 
scoops which carry up and dump the 
ingredients as the drum rotates. 





Discharging — By simply throwing 
a lever, the inlet is closed and the 
mixer is in discharging position. 
The completely mix materials 
drop off the lifting scoops and dis- 
charge through chute without segre- 
gation of ingredients. 


ELEVATORS . 














Pumping an Abrasive - Corrosive 
Fluid at 850° F 


























A newly-devised heating system circulates 
an abrasive-corrosive salt mixture at 850° F 
and even higher. To meet these tough re- 
quirements Lawrence engineers designed a 
vertical centrifugal pump with bearings and 
packing box outside the storage tank. An 
extra heavy shaft, in conjunction with dual 
opposed discharge outlets, minimize vibra- 
tion and wear. All submerged parts are made 
of special alloys highly resistant to corrosion 
and abrasion of the hot mixture. 

Difficult pumping problems like the above 
have been our specialty for eighty-five years. 
Perhaps we can help you. 

Ask us — no obligation. 
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“Se | LAWRENCE 


MACHINE & PUMP CORPORATION 
MARKET STREET, LAWRENCE, MASS. 



























CONCENTRIC SWAGE RECESSED VAN STONE FLANGE 
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BACK OUTLET 
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90° ECCENTRIC 


OUTLET 


Stainless Steel Piping 
Engineered And Pre-Fabricated 


Fifte 
welding and shop pre-fabrication 

one of the 
We've gained much experience since, and today, we use the 


ROLLED VAN STONE END 



















en years ago, we pioneered in developing methods for 


45° 
ECCENTRIC 
OUTLET 
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~f stainless steel piping 





world’s largest food canning companies 

















atest ‘“‘inert-gas-shielded-arc"’ welding, which has only 
been available for commercial use since the war. The 
llustration gives some idea of ‘““what-we-can-do”’ in stain- 











less. Insides of welds and joints can be made absolutely 







smooth. Our experience in power and process piping dates 
back forty-eight years and today most utilities and large 
plants know the perfection of patented 
Welded Joint and other high high 
temperature pipe engineering and pre-fabrication. Write 


industrial our 
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us, or send us prints for an estimate 
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Hydrocol process, three others can be 
produced exclusively from the primary 
products, and the primary products 
enter into the composition of four 
more. This development promises to 
be of great importance not only as a 
source of liquid fuels, but also be- 
cause it will have a revolutionary effect 
on those parts of the organic chemical 
industry which make and use its or- 
ganic chemical byproducts. 

The point has been made that the 
present price of natural gas, in many 
cases 10c. per M, will limit the use of 
gas for fuel synthesis. It should be 
kept in mind that, while the nation’s 
oil reserves are only sufficient for 12 


| years, the natural gas reserves are ade- 
| quate for 32 years and much of this gas 
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is located where it is not available for 
pipeline distribution. 
Frederick W. Sullivan, Jr., consulting 


chemist, before Chemical Market Research 
Association, New York, Dec. 10, 1947. 


Happy Thought 


A MILLION people will be sacrificed 
in atomic warfare before scientists 
have an opportunity to save a thousand 
lives by research with radioactive iso- 
topes produced in the atomic pile. 

If the intellectual power that re- 
vealed the secrets of the atom were 
applied to establishing lasting peace, 
the human race would be spared from 
atomic slaughter, but indications are 
that the great nations are blindly 
stumbling toward the most destructive 
war of history. 

Charles D. Coryell, Massachusetts Ir 


stitute of Technology, before New York 
Section, American Chemica! Society 


Statistical Control in 
Chemical Production 


A sIMPLE technique assuring the 
purity and reliability of drugs, foods, 
plastics, and many other products has 
been developed through the use of 
statistical controls. A master chart that 
detects flaws and deviations in manu 
facturing processes is the key to the 
statistical technique. The chart helps 
maintain the quality of products and 
limit the cost of production. 

Statistical quality control is being 
used in the production of such things 
as textiles, petroleum products, rubber, 
plastic materials, paper, organic solv- 
ents, food, pharmaceuticals, photo- 
graphic materials, ferrous and non-fer- 
rous metals, and heavy chemicals. It 
is being used to help set up specifica- 
tions for raw materials; to help in- 
spect raw materials; to help control 
chemical processes during manufac- 
turing; to help evaluate the quality of 
final products; and to help develop bet- 
ter products at a lower cost. 

The statistical technique does not 
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oof THE GRANULATION 


Where reduction of materials must meet rigid specifications, proces- 


sors have come to depend upon the Prater Dual-Screen Pulverizer. 
Triple reduction grinding (with standard or dual side feed) carries 
the material through three distinct stages: From breaker bars or 
knives to the crushers and then peripherally to the final sizing blades. 


Perfect control of granulation is the direct result of precrushing, 
peripheral distribution, the wide selection and arrangement of final 
sizing blades . . . together with dual screening through screens which 


cover over 70 percent of the area of the drum. 


We welcome the opportunity to work with you in fitting Prater 
Pulverizers into your processing picture. Write for details today! The 


Prater Pulverizer Company, 1517 South 55th Court, Chicago 50, Illinois. 


PRATER PULVERIZERS 








replace time-tested methods of main- 
taining high quality, but supplements 
and improves them. First employed 
in the electrical and mechanical manu- 
facturing industries, statistical controls 
were extended to chemical processes 
during World War II. 

In order to maintain a check on a 
chemical process, groups of samples of 
the product are taken at regular inter- 
vals and submitted to the laboratory 
for analysis. The results of the tests 
are then plotted on a graph, or control 
chart. A set of limits, known as con- 
trol limits, which have been set up 
on the basis of random variations of 
the process itself, are also posted on 
the chart. As long as the process con- 
tinues to give satisfactory products, the 
tests results will continue to stay within 
these limits; but when the process gets 
out of control, the test results im- 
mediately begin to fall outside their 
control limits. 

The value of the technique was 
illustrated during the manufacture of 
GR°S synthetic rubber. At one point 
in the production schedule, one step 
of the chemical process was altered 
slightly. The first batch of rubber made 
after this change was “out of control” 
with less ash than had ever been 
present in any batch up to that time. 
Without the aid of the control chart 
it would have taken many days to have 
proved that the change in the process 
had really resulted in rubber of better 
quality. 

Another statistical tool that has 
proved useful in both the plant and 
the laboratory is known as variance 
inalysis. This method makes it possi- 
ble to determine simultaneously the 
effects of several factors upon a process. 
Variance analysis reduces to a mini- 
mum the number of chemical tests 
that must be made and also makes it 
virtually impossible to overlook any 
important factors. The method serves 
is a valuable guide in designing series 
f experiments. 

G. Wernimont, Eastman Kodak Co., be- 


fore St. Louls Section, American Chemical 
Society, St. Louis, Oct. 6, 1947. 


Multum ex Parvo 


Screntists have found, to their sur- 
prise, that atomic bombardment of a 
substance, such as a petroleum com- 
pound, yields only a limited number 
of end products. The fact that such 
bombardment produces relatively large 
amounts of a ™ specific substances, 
instead of small quantities of many 
materials, indicates that atomic proc- 
esses are suitable for controlled com- 
mercial applications. 

In the atomic piles of the future 
provision will be made for use of 
radiations in new chemical processes. 
New materials, low-temperature crack- 
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RUSSEL WRIGHT WARE 


BY STEUBENVILLE POTTERY 
COMPANY ‘ 


Steubenville, Ohio 










True—this fine pottery contains chemicals and coloring, 
includes other ingredients, but at Steubenville 

Potteries GAS is the production-line fuel for continuous 
cycle heating operations, is just as important 

as the potter's clay in fine ceramic manufacturing. 


This busy pottery furnishes many examples of the 










i : h 
Gas-fired continuous drver,— the 


flexibility of modern Gas-fired Equipment, and 
ed at this end. 


the precise controllability of GAS. In decorative _onvevyor belt is load 
| conve) 








bonding, bisque firing, glost tunnel heating, 
















radiant and convection drying, finishing 
Operations, automatic controls maintain the exact 
temperatures for streamlined ceramic productioneering. 


From basic materials to finished products, GAS is the 
ideal fuel for all heating operations in the ceramic 
and glass industries. The successful application 
of GAS and modern Gas-fired Equipment at 
Steubenville Potteries typifies the results 
you can expect when you call in the Representative 
of your local Gas Company for consultation. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVE., NEW YORK 17,N. Y. 


MORE AND MORE... 
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Leakage is something 
you don't have to worry about 
with Inland Steel Containers. 


This shows how 
the five thick- 
nesses of steel 
form a chime. 


These V-shap- 

ed rolling 

hoops do not 

flatten out or 
’ dent easily. 








Section through lug type 
closure that is liquid- 
proof, airtight and sift- 
proof. 





Protection bead on pails 
adds materially to its 
strength and utility. 








Offset bottom, an impor- 
tant design feature of all 

, Inland Steel Container 
pails permits containers 
to be stacked and rolled 
together. 














Capacity 2 gel. to 55 gal. 


INLAND STEEL 


CONTAINER 60. 


Container Specialists 


6532 SOUTH MENARD AVENUE, CHICAGO 38, ILLINOIS 


PLANTS AT: CHICAGO ° JERSEY CITY ° NEW ORLEANS | 
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ing of petroleum oils, and more effec- 
tive chemical utilization of some 
natural resources now inefficiently em- 
ployed are among the benefits to be 
expected. 


Milton Burton, University of Notre 
Dame, before Iowa Section, American 
Chemical Society, Iowa City, Dec. 9, 1947. 


Petroleum, a Basic Raw Material 
For Surface Coatings Industry 


Atmost unbelievable advances in 
petroleum technology itself over the 
past ten or fifteen years have done 
much to enhance the potentialities of 
petroleum as a surface coatings raw 
material. 

Formaldehyde is a simple highly 
reactive organic compound. As a re- 
sult of this high reactivity and low 
molecular weight (30), formalaehyde 
is a powerful and economical “build- 
ing block” in synthetic organic chem- 
istry. Formaldehyde may be manufac- 
tured by the partial oxidation of 
natural gas components under care- 
fully controlled conditions. Formalde- 
hyde may also be prepared from petro- 
leum by a more circuitous route. A 
hydrocarbon is oxidized to produce 
carbon monoxide and hydrogen and 
this gas mixture is treated catalytically 
at high temperatures and pressures to 
form methanol which is partially oxi- 
dized to produce formaldehyde. 

Most important reaction of formal- 
dehyde, as far as the present discussion 
is concerned, involves the interaction 
of a formaldehyde molecule with an 
active hydrogen atom or atoms from 
one or more foreign molecules. In the 
aliphatic series, a hydrogen atom is 
very reactive when attached to a car- 
bon atom which also bears one or more 
of certain groups, for example, the 
carbonyl group, the cyano group, the 
nitro group and the like. Such active 
hydrogen atoms are, in most cases, 
capable of reacting with formaldehyde 
to form a variety of compounds de- 
pending upon the extent to which the 
reaction proceeds. In the simplest 
case, formaldehyde unites with an ac- 
tive hydrogen atom from a foreign 
molecule to form the methylol group. 
In this manner it is possible to pro- 
duce a primary alcohol. If the foreign 
molecule contains two or more active 
hydrogen atoms, it is possible to pro- 
duce polyhydric alcohols, all of the 
alcohol groups being primary. The 
primary alcohol may dehydrate to 
form an unsaturated compound. A 
similar reaction involves the union of 
formaldehyde with single active hydro- 
gens from each of two foreign mole- 
cules to form a methylene bridge. By 
the several variations of this single 
fundamental reaction it is possible to 
produce either a primary alcohol, an 
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RIBBON MIXERS 


Belt or Motor Driven. 





MIXERS AND 
KETTLES weaeg tt AND 


Complete with jo aa PORTABLE 
Tank and Drive Unit ~ Hf MIXERS 
in various types + 
ahd sizes, with any 
style stirrers, 
propellers or turbine. 





Y to 25 H. P. Sizes; 
Repacked from outside. 





J 


aor Te oat BLENDERS g Coe , i gee. 

bates OF rons. LO Sy i PEBBLE MILLS| 
_ yr. he x ‘ i, Pee - <, > . —~ 7 

’ . . : “ : 














OR CHICAGO 
13 Pack Row DAYTON l, OHIO 407 S. Dearborn § 


~—e 
~ 7 


, . ~ 2 ’ 
VF mee Se - od li tt ts cet * 





CHEMICAL ENGINEERING e JANUARY 1948 « 











That’s why it’s 
SO important to VA 


choose as your 

design and engineering 
counsel a firm of broad 
experience and proven ability. 



















From drawing board, through construction, 
to test operation of the completed plant, 
Pritchard engineers bring to bear upon your 
problems a thorough familiarity with the latest 
trends and sound ingenuity in applying new 
techniques. Also they know and consider in 
the light of your requirements every commer- 
cially significant method from past and present 
practice that will assure maximum production 
and profit from your investment. 

















—one responsibility throughout, or any part 
of these comprehensive services is available 
separately. 

For more complete information on Pritch- 
ard’s chemical engineering services see Sweets 
Files, Chemical Engineering Catalog, Refinery 
Catalog, etc. 


| ae i 
JEROME ls Co, 


for the CHEMICAL, PETROLEUM, GAS & POWER industries 
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ON « FIDELITY BLDG. ¢ KANSAS CITY 6, MO. 


| Toho Pittsburgh Chicago New York Les 











unsaturated compound or a methylene- 
bridged product, all these being poten- 
tially important as intermediates in 
the synthetic surface coatings field. 

On passing paraffin hydrocarbons 
containing at least six carbon atoms in 
a straight chain over a suitable catalyst 
at an elevated temperature a large 
proportion of the parafhns are con- 
verted to aromatic hydrocarbons. 
When octane is used as charge, ethyl 
benzene and the three isomeric 
xylenes form. Accordingly, through 
this process (aromatization), a paraf- 
finic petroleum naphtha may be 
largely converted into a mixture of 
aromatic compounds. It is possible 
to separate o-xylene from this mixture 
by careful fractionation. By partial 
oxidation, this aromatic is converted 
into phthalic anhydride. This proce- 
dure for the preparation of phthalic 
anhydride, which is being employed 
on the commercial scale, relieves in 
some measure the acute shortage of 
naphthalene, the usual charging stock 
for phthalic anhydride production. 

Benzene may also be produced by 
the catalytic aromatization of petro- 
leum naphthas although the forma- 
tion of the parent compound is more 
difficult than the preparation of its 
alkyl derivatives. Benzene may be con- 
verted to the anhydride of another 
dicarboxylic acid, maleic acid, by cata- 
lytic partial oxidation. This acid is 
extremely useful to the surface coat- 
ings industry and may, in addition, be 
easily converted into interesting de- 
rivatives. For example, maleic anhy- 
dride reacts readily with butadiene to 
form tetrahydro phthalic anhydride. 
This acid is of great interest in its 
own right and furthermore is easily 
converted (by hydrogenation) into 
hexahydro phthalic anhydride, a com- 
pound which can also be made by the 
complete hydrogenation of the homo- 
cyclic ring of phthalic anhydride it- 
self. Poe Fh it is easily possible 
to form dicarboxylic acids. 

Polyhydric alcohols (for example, 
pentaerithritol) can be made start- 
ing with gaseous petroleum hydrocar- 
bons as raw materials. By the esterif- 
cation of polycarboxylic acid with a 
polyhydric alcohol high molecular 
weight compounds (alkyd resins) can 
be formed. In some cases it is advan- 
tageous to use materials such as tri- 
methylol ethane or trimethylol pro- 
pane, which contain but three primary 
alcohol groups, in place of pentaerith- 
ritol which contains four. These 
polycarboxylic acid-primary polyhydric 
alcohol resins exhibit excellent film- 
forming characteristics, being in gen- 
eral superior to similar resins made 
with glycerine. 

‘Robert F. Ruthruff, Sherwin-Williams 
Co., before Midwest Regional Meeting, 


Ameircan Chemical Society, Kansas City, 
June 1947. , 
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Resist Corrosion! 
Insure Sanitation ! 


Reduce Turbulence! 


Here is the effective, economical answer to the 
problems of corrosion and contamination in fluid process pip- 
ing. Use light gauge tubes, with NIBCOLOY WROT Fittings, 
formed from the same tube used for the pipes. A complete instal- 
lation with identical physical and metallurgical characteristics! 

NIBCOLOY WROT Fittings are precision-formed, by a pat- 
ented process, to close tolerances and highest quality standards. 
Core diameter is continuous through fitting, reducing turbu- 
1” O. D. in Monel, 


Inconel, Nickel and Stainless Steel 304—347—316. Mail coupon 


lence. Available now. from 4“ O. D. to 


or write now for catalog with detailed information. 


NORTHERN INDIANA BRASS CO., ELKHART, INDIANA 
@ VALVES AND FITTINGS SINCE 1904 
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STAINLESS STEEL 316—347-—-304 
INCONEL © NICKEL © MONEL 


SEND FOR CATALOG 

illustrating complete line of Nibcoloy 
Wrot Fittings in Nickel, Inconel, Monel, 
Stainless Steel 304, 347, and 316. Write us 
about your specific problems today. 


NORTHERN INDIANA BRASS CO., 102 Plam St., Elkhart, Ind. 


Without obligation send us your Catalog 901 on NIBCOLOY 
WROT Fittings. 


Name 


Street 









City State 





Since 1925 


HILCO EQUIPMENT 


has been purifying a wide 
variety of lubricating 
fuel, and industrial oils 





EQUIPMENT SERVICED BY HILCO in the 
Chemical Industry includes: 

& VACUUM PUMPS-lubricating and sealing 
oil maintained free from grit, sludge, acid, 
moisture and dissolved gases 

&# COMPRESSORS — kept free from carbon 
and varnish deposits 

# DIESEL ENGINES — lube oil constantly kept 
wn condition of new oil, greatly extending en- 
gine life, fuel oil filtered, promoting combus 
tion efficiency 

& TRANSFORMERS — insulating oi! fully d 
sludged, neutralized, dehydrated and d:« 
aerated without taking transformers out of 


service 











Oil is purified after each 
pass through pump 
* 
THE HILCO OL 
RECLAIMER is a minia- 
ture refinery which by 
continuous operation re- 
moves oil contaminants 
from a lube system as fast 
as they are formed or in- 
troduced, thus maintain- 
ing the oil at new oil spec- 
ifications 





PROTECT YOUR INVESTMENT in process 
equipment by keeping the lubricating sys- 
tems clean. HILCO equipment is available to 
take care of all types of oil purifying prob- 
lems 


THE HILLIARD CORPORATION 


131 W. Fourth St., ELMIRA, N. Y. 
DAY! 
WRITE TO”. 
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' THE HILLIARD ' 
' : ' 
, Corporation : 
' ELMIRA. N. ¥. ' 
' ' 
' PLEASE SEND YOUR 1 
' BULLETIN NO. #-160 ' 
' ' 
i ' 
1 —_ 
| COMPANY ; 
' ' 
, STREET —} 
;ciTy STATE : 


FOREIGN LITERATURE ABSTRACTS 


Methane Adsorption 
With Charcoal 


IN SYNTHETIC ammonia manufac- 
ture, part of the nitrogen-hydrogen 
mixture is withdrawn from the cycle 
to remove accumulated methane, 
vhich is produced by the reaction of 
the impurity CO present in the nitro 
gen-hydrogen mixture, with hydrogen 
Since this involves a loss of up to 3.8 
percent of the nitrogen-hydrogen mix- 
ture, another morc effective method 
tor removal of methane was sought 
Work was therefore conducted on ad 

rption of methane from the nitro 
zcen-hydrogen mixture by means of 

tivated charcoal. Activated charcoal 
# the BAV-20 brand was found to 

mo methane from a_ nitrogen 
ivdrogen mixture completely at first 
Ihe time of protective action at ; 
ite of gas current of 15.9 ml. per min 
temperature of sorption 
f 16 deg., CH, concentration in the 
gas mixture of 3.3 percent, is expressed 
by the equation #4 4.4L —0.8, in 
vhich @ is the time of productive ac 
tion in minutes and L is the size of 


pci Sq. cm.., 


+1 ‘ 

he laver of activated carbon in cen 
timeters. Increase in temperature of 
rption is accompanied by a decreas« 


in the time of productive action and 
it changes within the investigated 
range, according to the equation 
@= 15.5 0.1t, in which t is the 
temperature of sorption in deg. C. In- 
crease in pressure has a favorable effect 
on the increase in time of productive 
action and on the volume or quantity 
of methane adsorbed. 


Digest from Adorpti« f Methane 
with Charcoal” by IL. P. Ki: vand E. § 
Rakhlin, Zhurnal P adnoi Khimii XIX, 
NO t ¢ J Put hed in 
Russia. ) 


Thermal Decomposition 
Of Kaolin 


EXPERIMENTS were carried out on 
three clays of known composition, two 
kaolins from Zettlitz and a pholerite 
pure kaolin) from Neurode which 
were heated in an electric furnace in 
different atmospheres: air, CO and 
CO, in order to study the action of 
these gases on the process of dehydra- 
tion of kaolin and of the solubility in 
HC1 of the alumina formed during the 
treatment. The meta-kaolins obtained 
by heating between 400 and 800 deg 
C. depend strictly on the nature of the 
furnace gas insofar as dehydration and 
ictivitvy of the alumina formed are 











THE ANSWER TO YOUR STEAM PROBLEM 


A KANE BOILER 
PACKAGE 


Yes, it’s a compact self-contained steam 
source that includes: the correctly sized 
KANE Automatic Gas-Fired Boiler com- 
plete with burner and controls to maintain 
required steam pressure and an M-K-O 
Automatic Boiler Feed system designed to 
return condensate and supply make-up 
water as required for highest operating 


efficiency. 


Engineered Steam at its best with four 
decades of experience at your disposal— 
so, send your steam problem to us for 


study and recommendation. 


EARS: 





ANEs 


1903-1915 EAST HAGERT STREET, PHILADELPHIA 25, PA. 





— 


The KANE Boiler is built to 
A.S.M.E. specifications, in sizes 
to 30 H.P 














FELDIE 





FOUR DECADES OF AUTOMATIC GAS-FIRED BOILER MANUFACTURING EXPERIENCE . 
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IMMEDIATE DELIVERY 


on Taylor Self-Acting Temperature 
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Controllers! 


T’S A FACT! We can now offer you im- 
mediate delivery on the dependable 
Taylor Self-Acting Controllers. Simple in 
operation—practically no maintenance re- 


quired. 


Perfect for processes involving no extreme 
load changes, and where compressed air or 
electricity aren't available. Jobs like: crude 
oil treaters, condenser cooler water in stills, 
oil field superheaters, wax coating ma- 
chines, plating and rinsing tanks, bottle 
and can washers, mixing and cooling ket- 
tles, hot water tanks, diesel water jackets, 


feed water systems, etc. 


No auxiliary air supply required. Double 
seated valves available up to 2”; single 
seated combination disc types up to 1”. 
Numerous standard temperature ranges 
within 10° to 340° F., and semi-standard 
temperature ranges within 165° and 610° F. 


Ask your Taylor Field Engineer or write 
for Catalog 36-R. Taylor Instrument Com- 
panies, Rochester,N.Y., or Toronto, Canada. 


Instruments for indicating, recording and con- 
trolling temperature, pressure, humidity, flow 
and liquid level. 





ACCURACY FIRST 


IN HOME AND INDUSTRY 














Sreeamsne” 

30 INCLINED 
BELT CONVEYOR 
SPEEDS 


FLOOR-T0-FLOOR 


MATERIALS HANDLING 





it operates either up or down at a 
constant speed of 45 feet per minute. 
Rollers can be “SET HIGH" for over- 
sized packages, or “SET LOW" to pro- 
vide a protective guard rail on both 
sides of the conveyor. Unit, available 
in standard sizes up to 30” wide, has 
durable, rough top rubber belt . . . a 
manval take-up for belt slack .. . 
may be equipped with free-rolling 
casters for portability . . . or can be 
supported from one floor. Write for 
detailed information today. 





re | 
eh —____¥ 8 
PORTABLE 





SUPPORTED FROM ONE FLOOR 


Our more then 25 years’ experience is 
at your service to help you solve your 
materials handling problems. 


Harry J. Fercuson Co. 


WHEEL PORTABLE BELT + BELT 
AND ROLLER GRAVITY CONVEYORS 


117 WEST AVE., JENKINTOWN, PENNA. 












; concerned. In general, carbon dioxide 
| gas, as compared to carbon monoxide, 

promotes loss of water and solubility 

of the alumina. Carbon monoxide has 

the same relationship to air, but the 

differences are slighter. The same 
| phenomena occur with pure alumina. 
| According to the results obtained rela- 

tive to the activity of the gases which 
| are inactive in the usual chemical sense 
| of the term, the effects observed are 
| also related to the action of the gases 
| on the process of recrystallization and 
to the surface dimension of the powder 
rather than to a higher reactivity re- 
sulting from solution of the gas in the 
mass. ‘These effects play a more im- 
portant role in reaction with powders 
where the influence of the gaseous 
phase is greater, a phenomenon which 
should attract more attention in prac- 
tice than in the past. When car- 
bon monoxide is used, disturbances ap- 





2CO = C + CO,,. An electric furnace 
with strictly constant temperature is 
necessary in order to make a compari- 
son of the different tests. In the case 
of the three kaolins, the solubility of 
the alumina passes through a maxi- 
mum after heating up to 465 deg. C. 
For pholerite this critical temperature 
attains 500 deg. C. 

Digest from “Influence Exercised by the 
Atmosphere of the Furnace on _ the 
Thermal Decomposition of Kaolin and on 
the Reactivity of Als0s," Ark. Kemi, 
Stockholm, 19, No. 4, 1-14, 1945; Chimie 


et Industrie 55, No. 2, 123, 1946. (Pub- 
lished in France.) 





Penicillin Plant 
For Italy 


EQUIPMENT required for the manu- 
facture of penicillin has already arrived 
in Italy and will be installed in a 
plant which is to be located in Rome. 
The penicillin will be produced in the 
usual manner by cultivation of the 
mold Penicillium notatum and collec- 
tion of the excretions. Like all other 
plants, this mold requires food and is 
therefore provided with a liquid nour- 
ishment in the form of a dark brown 
liquid containing sugar, mineral salts 
ind other substances. From 23,000 to 
36,000 hectoliters of this liquid food 
ire required to produce less than 45 
kg. of dry penicillin. The mold is cul- 
tivated on the surface of the liquid 
ind after incubation the mold is re- 
moved and the penicillin extracted. 


Digest from “Penicillin Plant under 
Construction in Rome,” Tecnica Italiana 
II, No. 1, 43, 1947. (Published in Italy.) 


Valves for Remote Control 
In the Chemical Industry 
A COMPARISON was made of pneu- 


matic, hydraulic, electric and com- 
bined systems of remote control on the 


pear which are due to the reaction | 
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SPEED UP your 

work—with these 
practical reference 
manuals — 











10 Days 
FREE 
Trial! 


Manual for Process 
Engineering Calculations 


By ROYAL CLARKE, Chemica! Engineer, Cela- 
nese Corporation of America. 8 pages, 145 
fig ures, 160 tables, $6.00. This manual provides 
a ready source of concise, practical data to aid 
in engineering the development of chemical 
processes—from the research report stage to 
the final design stage. It covers conversion fac- 
tors, physical and mechanical properties of 
materiais, equipment performance factors, etc. 


Surveying Instruments 


and Methods mir: 


of limited extent 


By PHILIP KISSAM, Chairman, Executive 
Committee, Surveying and Mapping Division, 
ASCE. 384 pages, 261 d 5, Maps, 
graphs, $3.50. This valuable handbook saves 
you time and money by showing you how to 
survey more accurately in the field, how to use 
surveying for economy and speed in the shop. 
It brings you complete details and tested meth- 
ods covering all phases of small area surveying 
—procedures that produce the most accurate 
results in the shortest time. 


The Chemical Process 
Industries 


By R. NORRIS SHREVE, Professor of Chemical 
Engineering, Purdue University. 957 pages, 
256 illustrations, $8.00. Makes available in 
handy reference form a compilation of data on 
modern methods. used in the manufacturing 
of chemicals and chemical products. Manu- 
facturing procedures for all chemical process 
industries are analysed and described by flow 
sheets, showing the interrelationship of the 
basic unit processes and operations. 


English-Spanish Chemical 
and Medical Dictionary 


By MORRIS GOLDBERG. 687 pages, $10.00 
Here are accurate Spanish translations and 
definitions of more than 40,000 English Chemi- 
cal and Medica! terms. Words pertaining to 
Veterinary Medicine, Biochemistry, Biology, 
Pharmacy, and other allied sciences are thor- 
oughly covered. Names and descriptions for 
the scientific equipment employed in each field 
are given. 2,000 words which have never 
appeared in a similar work are included. 


See them 10 days FREE © Mail coupon 





McGraw-Hill Book Co., Inc. 
330 W. 42nd St., NYC 18. 

Send me the books checked below for 10 days’ 
examination on approval. In 10 days I remit 


postpaid. (Postage paid on cash orders.) 
©) Clarke—Manual for Process Engineering Cal- 
culations $6.00 
Kissam—Surveying Instruments and Menoe 


2 Shreve—The Chemical Process Industries $8.00 
Goldberg—English-Spanish Chemical and 
Medical Dictionary $10.00 


Name 
Address .. 
Ge ee GD ccececcecsoccsocedos 


Company §006000006000s 0600000086 
PUMBER cccccccccccccccccccceccocceceses CE-1-48 


(For Canadian price, write McGraw-Hill Compan 
of Canada Ltd., 12 Richmond St. E., Toronto, |.) 
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MINIMUM WEAR and 
MINIMUM HEAD LOSS 


















Cross-section of the Chapman Tilting Disc 
Check Valve illustrating the way that the 
balanced disc is supported on the pivot, with 
arrows showing the travel of the disc. A fea- 
ture of the design is that the disc seat lifts 
away from the body seat when opening, and 
drops into contact when closing, with no 
sliding or wearing of the seats. 




















There’s only one moving part in Chapman Tilting Head losses are also reduced to a minimum because 
Disc Check Valves—the balanced hinge-pinned disc. of the design and balancing of the streamlined disc. 
When opened, the disc rides smoothly in the flow, Experience has proved that Chapman Tilting Disc 
minimizing wear on bearings and hinge pins. And Check Valves effect savings of from 65% to 80% 
since the disc seat lifts away when opening, and drops in head losses over those experienced with conven- 
back when closing, there’s minimum wearing of the tional type check valves. 
seats. The disc closes quickly and quietly because of Chapman Tilting Disc Check 
the effect of the stream against the short flap. Ham- Valves are available in 
mering and consequent strains on pipe lines are either iron or steel. 
eliminated. Send for bulletin containing engineering deta 


and reports of tests. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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Increase the life 
of your 
Cotton Filter Cloths 


by impregnation with 


HORATEX 


REG. U.S. PAT. OFF 





—resists corrosive action of 


Alkaline and Caustic solu- 
tions 


—mildew and rot resistant 


—frequently outlasts untreat- 


ed fabrics three to one 


OTHER ADVANTAGES: 


Maintains filtering capacity 
Smooth surface 

Cakes come away easily 
Reduces gumming 

Fewer washings required 
More continuous press oper- 
ation 

© Less shrinkage on press 


@ May be used in cold or boil- 
ing filtrations 


@ May be used with hydro- 
carbon solvents 


+ Non-capillary 
@ Better filtration 


® Soft, flexible—sews easily 





FREE TRIAL 


Send us, prepaid, a roll 
of your cloth for finish- 
ing. Try it under actual 
plant operations. 





Information and Samples on Request 


METAKLOTH 
COMPANY 
LODI, NEW JERSEY 














basis of many years experience under for specific industrial applications. 





actual chemical plant conditions. The - 
Digest from “Remote Control with 


attached table gives the advantagesand 8S". na Gate Valves in the Chemical 
disadvantages of each system to help Industry” by V. B. Moroshkin, Khimiche- 

' ~ . skaya Promyshlennost No. 6, 159-166, 
in the selection of the one most suited 947. (Published in Russia.) 


Advantages and Disadvantages of Remote Control Systems 


Pneumatic Systems Hydraulic Systems Electric Systems Combined Systems — 
Safety in regard to Perfect Safe In an explosive atmos- Safe when there is suit- 
fire and explosions all installations able arrangement of 
ave to be of a suitable tric relay, points of con- 
type, which complicates trol, and type of e 
the unit system : - 
Resistance to cor- Good Good In a corrosive atmos- Have good resistance if 
phere it is necessary to properly planned 


rosion 
carefully seal the hous- 
ings, glands and specially 
laid lines. Important 
parts: contacts, springs, 
windings, etc. require 
special materials onl al- 
oys 
Range of action Limited to a distance Limited to a distance : Practically unlimited 
up to 75 m. when in- up to 40-50 m. 
tensifying devices are 
not used , 
Acting mechanisms Simple and easy to More simple and easy Usually more compli- Simple and easy to main- 
maintain to maintain cated than the preceding tain. Require additional 
ones. Often require attention to intermediate 
special precautions relays 
against explosions as well 
as protection from 
corrosion 
Ease of servicing Depends on training and knowledge of the system of control : 
Initial expenditur Depend ypes of Depends on types of Depends on type of unit. Depends on type of unit. 
spparatus If no apparatus Can be less than pneu- Can be more expensive 
realy air or gas is matic or hydraulic if the than all systems if there 
available, may be distance is not great and is no ready air or gas, as 
higher due to cost of no precautions have to be well as an oil-pressure 
compressor unit taken against explosions unit , 
Cost of operation Energy for operation Energy costs less than Energy costs less but the Energy costs higher than 
costs more pneumatic system but advantages cancelled by all other systems 
more than in electric higher initial expendi- 
tures 
Energy requirement Constant supply of Constant supply of hy- Constant supply of elec- Constant supply of two 
pure and dry air or draulic liquid tric power of stable vol- types of power of con- 
non-corroding gas tage stant parameter . 
Negative properties Controlapparatus Leaks in the joints of Electric. contacts burn Same as for the preceding 
gets dirty and cor- oil conduits with un- when assembly is un- ones 
rodes when purifica- skilled assembly skilled. Electric sys- 
tion and drying of air tems are subjected to 
is not complete. Con- various injuries if not 
jensate may freeze in properly planned and as- 
nes sermbled 








Solvent Recovery 


American Solvent Recovery Corp. 
Cassady and 8th Aves. Columbus 3, Ohio 
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is THIS 
the pump 


you need? 










; Pump and motor are combined in one rigid cast iron frame. PEDRIFUGAL 
Fits easily into close quarters—is quickly installed as a =o ae Ae en 


ackage,’” and operates in any position—no shafts to align. for flexible Texrope 
’ ‘ . . °,° -be rive. - 
Just bolt it down, make power and pipe connections, and start pumping. Capacities 15 to pacities to 500 gpm, 


1400 gpm, heads to 500 ft. heads to 100 ft. 
St 


5 Drip-proof motor is of Allis-Chalmers Lo-Maintenance de- _ 
IT S FFFICIEN sign, specially built for pumping service. Pump has such " )) 
long-service features as bronze wearing rings, new plastic 
water seal, five or more rings of packing, and first class construction throughout, Every unit 


is factory tested for efficiency, capacity and head. $$ UNIT 
: Close-coupled pump 


| Many sizes of the Electrifugal and other smaller Allis- and Cater Sate, 
Chalmers pumps are now in stock for immediate delivery. ord ratings, to 2500 
gpm. 


Perhaps the size you need is ready. Phone or wire your 





nearest Allis-Chalmers office or dealer for up-to-the-minute information on availabilities and 
deliveries. For information on the complete A-C line of centrifugal pumps, ask for Bulletin 
B60S9D. ALLIs-CHALMERS, MILWAUKEE 1, WISCONSIN. A 2381 








Electrifugal, Pedrifugal, SS Unit and Texrope are Allis-Chalmers Trademarks. \ 


ALLIS-CHALMERS™ 


One of the Big 3 in Electric Power Equipment —Biggest of All in Range of Industrial Products 
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means longer life 
for filter cloths because 
THE CAKE not the cloth DOES THE WORK 








i ee oe oe oe ee 


These two photomicrographs show that a Celite 
filter cake has smaller openings than the finest filter 
cloth. It’s the filter cake—not the cloth—that re- 
moves the suspended impurities. 





Saves Tailoring 


| gern CLOTHS and their care often amount to consid- 


erable expense — especially when they must be washed 
in harsh bactericides and fungicides. The use of Celite* 
can substantially reduce this expense. 

Celite is a chemically inert diatomaceous earth, used both 
for pre-coating and in the liquid to be filtered. The cake of 
Celite which builds up on the cloth forms a screen many 
times finer than the finest filter cloth mesh. This cake be- 
comes a protective coating that traps gummy substances 
and harsh particles— prevents the impurities from clogging 
or damaging the cloth. 


CELITE PRODUCES THE CLEAREST FILTRATES 
AT THE FASTEST FLOW RATES 


Celite lets you filter more liquid on each run... reduces 
filtering costs all around. It comes in a number of grades 
for practically every combination of clarity and_,,,.,, 
flow. Write Johns-Manville, Box 290, New York TMA 
16, N.Y., for complete information. 


PRODUCTS 





Filter Aids 
and Fillers 
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Recommended 


CHEMICAL ENGINEERING FUNDAMEN- 
Tats. By Chalmer G. Kirkbride. 
McGraw-Hill Book Co., New York. 
417 pages. $5. 

Reviewed by C. M. A. Stine 

In uts book 

“Chemical Engi- 

neering Funda- 

mentals,” Dr. 

Kirkbride has pre- 

pared for the stu- 

dents in chemical 
engineering a val- 
uable discussion 
of the many and 
varied considera~ ¢ ¢ 
tions involved in = 
both teaching and practice of chemical 
engineering. He has seen fit to digress 
from the somewhat stereotyped ap- 
proach to chemical engineering by the 
route of the unit process, in an effort 
to give the young student an early in- 
troduction in his curriculum to the 
basic philosophy underlying chemical 
engineering. While some of the chap- 
ters of this interesting book may be 
pretty stiff going for the student in his 
sophomore year, it is safe to say that 

a mastery of the contents of the book 

will go far toward qualifying him for 

either his first experience as a teacher, 
or as a practitioner of chemical engi- 
neering. 

Dr. Kirkbride states in his preface, 
“In the past, many students have been 
graduated with the erroneous belief 
that the unit operations are themselves 
the fundamentals of chemical engi- 
neering, rather than mere applications 
of the fundamental principles.” To 
correct this impression, he has ad- 
dressed himself in the pages of this 
book to imparting to the student a 
“thorough philosophical insight into 
the fundamentals of chemical engi- 
neering.” It seems to me that the 
value of the book lies in its ability to 
give to the young student a proper 
appreciation of the true fundamentals 
upon which all chemical engineering 
applications must rest. 

In reviewing the book, the writer 
has few criticisms indeed. It is cer- 
tainly true that the chemical engineer 





Kirkbride 


CHEMICAL ENGINEER’S BOOKSHELF 


must be able to cooperate with asso- 
ciates a quite varied background and 
training, and must be able to work 
harmoniously as an integral part of the 
modern research “team” which so fre- 
quently has proved to be the best ap- 
proach to the solution of problems in 
chemical manufacture. It has seemed 
to me that a market appraisal of poten- 
tial competition might be somewhat 
more emphasized in connection with 
the work of the chemical engineer. It 
also appears to the writer that the sen- 
tence, “Rarely does commercial per- 
formance equal that obtained on small 
laboratory equipment,” is perhaps a 
little too strong a statement. His ex- 
perience has been to the contrary, in 
that frequently, continuous processes 
working at elevated pressures with 
catalyst beds narrowly controlled as to 
temperature have actually given better 
results on the operating scale than 
those encountered in the preliminary 
laboratory work. 


Pilot Plant Value 


It has also been the writer’s experi- 
ence that a pilot plant, where it is 
feasible to construct one, is of very 
great value indeed in appraising “the 
probable economic optimum range of 
process variables for commercial oper- 
ition.” In varied chemical manufac- 
turing operations pilot plants have 
proved indispensable adjuncts to the 
successful reduction to practice of 
multi-step chemical manufacturing 
operations. In connection with the 
use of pilot plants for actual commer- 
cial manufacture, it should be said 
that over-expenditures for initial pilot 





RECENT BOOKS 


The Chemistry and Technology of 

> rae By A. H. Warth. Reinhold. 
i) 

Encyclopedia of Chemical Technology, 


RECEIVED 


Vol. I. By R. Kirk & D. Othmer, Inter- 
science. $20. 

High Vacua. By S. Jnanananda. Rein- 
hold. $5.50. 

Industrial Health Engineering. By A. D. 
Brandt. Wiley. $6. 


Powder Metallurgy. By P. Schwarzkopf 
Macmillan. $8. 
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plant construction are fostered by at- 
tempting to combine such a commer- 
cial development with the study of the 
proposed operations to enable the 
proper selection of process equipment 
for ultimate plant design. This is 
especially true because the initial pilot 
plant frequently undergoes many alter- 
ations in the course of the develop- 
ment of the process. Any decision to 
dispense with a pilot plant and at- 
tempt to translate laboratory results 
directly into a manufacturing plant 
scale should be arrived at, as a rule, 
only when the process under consid- 
eration involves no major uncertain- 
ties as to equipment or conditions of 
operation. 

In connection with this discussion 
of pilot plants, Dr. Kirkbride states 
“As the pilot plant investigation pro- 
ceeds, process appraisals should be 
made.” Such appraisals “show where 
important improvements would be de- 
sirable from an economic standpoint 

. Improvements that have little 
economic significance hardly justify 
the cost of investigation.” The writer 
desires to add to Dr. Kirkbride’s state- 
ment the qualifying clause that im- 
provements which insure safer oper- 
ating conditions are always highly 
desirable. If the writer has any quarrel 
at all with Dr. Kirkbride’s book, it is 
with the lack of emphasis upon safe 
operations in all types of chemical 
engineering plait operations. Safety 
has come to be recognized as one of 
the most important of all considera- 
tions in plant design, in order that ul- 
timate manufacturing operations may 
be as free as possible from physical 
hazards. 

Dr. Kirkbride states that the chemi- 
cal engineer “will learn the limits to 
which he can trust his calculations 
based on theory, and the size of safety 
factors he should use to compensate 
for the inaccuracies.” I should also 
like to add that it is exceedingly im- 
portant that the young engineer learn 
to appraise the human factors in his 
calculations, for even the most experi- 
enced and conscientious operators are 
fallible. 

It seems to me that the young engi- 
neer should be thoroughly indoctrin- 
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%& Trademark Registered 


“Hydryers 
Of All Nzes 





is used 


Like other progressive engineering firms, J. F. 
Pritchard & Company of Kansas City, Mo., builders 
and manufacturers of equipment for the oil and 
gas industry, report highly satisfactory results 
from the use of FLORITE. DESICCANT in various 
types of drying units. Recent photographs of such 
equipment in which FLORITE is the drying agent, 
are reproduced in the main illustration and the 
smaller insert herewith. 

Natural gas, propane, butane, gasoline, air, 
nitrogen, carbon dioxide, refrigeration compounds, 
all are treated with superior drying efficiency by 
use of FLORITE. Selectively adsorbs 4 to 20@ its 
weight of water—is regenerated by heating to 
350° F. Write for literature, names of important 
users in your own field. 


FLORIDIN COMPANY, INC. 


ADSORBENTS 


Department A, 220 Liberty St. 











Warren, Pa. 





ated in the idea that experimentation 
on a manufacturing scale is expensive, 
unsatisfactory, and should by all means 
be avoided. This again points to the 
great value of a pilot plant. 

In Chapter 9, is the statement that 
the chemical engineer will find in his 
practice that maximum profit per unit 
time is the guide which he must al- 
ways follow. “Maxiasun profit per unit 
time can only be attained with safe 
operations, and this should be empha- 
sized. The personal safety of the 
operators is a prime consideration in 
all commercial manufacturing opera- 
tions. 

Another factor which might be 
somewhat more emphasized is the 
problem involved in waste disposal. 
Water and air pollution with indus- 
trial wastes. dare never be ignored. 
There are many angles to the con- 


| siderations of waste disposal, and some 


of them might profitably be brought 
out for the young student in chemical 
engineering. 


Reports 


In Chapter 10, which deals with the 
presentation of technical results, the 
writing of clear, concise, and convinc- 


| ing technical reports is discussed. This 
| has long been a subject of discussion 


| clusively 


among those responsible for the or- 
ganization and conduct ef chemical 
engineering research. Numerous papers 
have been written dealing with the 
considerations involved in the prepara- 
tion of such a report. Dr. Kirkbride 
has, quite properly, given a good deal 
of space to the presentation” of the 
subject. 

His “theme sentence” is intended 
to introduce the report by presenting 
to its reader the subject and purpose 
of the report. Dr. Kirkbride’s example, 
“The data on catalyst life show con- 
’ actually does more— 
it presents at the very beginning of a 
report, in brief summary form, the 
conclusions arrived at as a result of the 
work reported, and this is precisely 
what it should do. Subject, purpose, 
and conclusions should always be 
briefly summarized in the introductory 
paragraphs of a good technical report. 
Here, too, is the logical place to state, 
as succinctly as possible, the recom- 
mendations which are later developed 
in detailed form and logically con- 
nected with their supporting data. 

In general, it appears to the writer 
that the 19 pages which Dr. Kirkbride 
devotes to the subject of the presen- 
tation of technical results should be 
“must reading” for the student of 
chemical engineering. 

In general, the writer has no hesi- 
tancy in strongly recommending Dr. 
Kirkbride’s book as affording an ex- 
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Shown here are several 
of the many diversified types 
of equipment recently produced at our 


modern plant in Birmingham for chemical process industries. 


Right—Birmingham long tube, vertical 
film type Evaporator, being prepared for 
shipment. Body is one of a large multiple 
effect installation, each effect comprising 
6,000 square feet of heating surface with 
vapor head 11’6” diameter. 


Lower right—Special Rotating Leaf Pres- 
sure Filter, one of a group of four now 
in course of construction. This unit, af- 
fording over 1,000 square feet of filter 
area, is built to ASME Code specifica- 
tions, entirely of stainless steel dressed 
with stainless steel cloth and tested to 
300 Ibs. per square inch pressure. 





Below—G-B Flaker of special construction 
to customer's specifications. Nickel drum, 
alloy steel scraper and cooling water 
inlet and outlet nozzles on trunion. Unit 
is completely enclosed during operation. 
G-B Flakers are available in all materials 
from 24” x 24” to 60” x 60”. 


HETHER your needs call for standard- 
ized or highly specialized equipment, 


you will find us interested in handling your 

requirements and placing at your service the 

know-how gained in 66 years of design and 
building. 


POR Petit us 


GOSLIN - BIRMINGHAM 


CHICAGO MANUFACTURING COMPANY, INC. NEW YORK 


F. M. deBeers and Associates Goslin-Birmingham 


20 N. Wacker BIRMINGHAM, ALABAMA 350 Madison Ave. 
New York 17, N. Y. 





Chicago, Illinois 
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STREAMLINE 


MATERIAL HANDLING WITH 


_DRACCO convevors 





7 er 


ag DRACCO 


Engineers 
ae 

° 
’ s 





Many concerns save on maladie handling by mov- 
ing materials by the most modern method along 
the shortest path. The FLEXIBILITY of DRACCO 
Pneumatic Conveyors make it possible to follow a 
straight-line route under or over tracks or streets 
— underground or overhead from one building 
to another. In the above installation the DRACCO 
Pneumatic Conveyor passes under tracks and rises 
vertically to the fourth-story receiving bin. Why 
not let DRACCO Engineers check your material- 
handling methods? Their 30 years of experience 
may lead to considerable reduction in your ma- 


terial handling costs. 
For Further information Write 


DRACCO oe eee 


4071 €.116th St.. Cleveland 5. Ohio 


DUST CONTROL EQUIPMENT 
PNEUMATIC CONVEYORS ¢ METAL FABRICATION 3 











cellent text for the chemical engineer- 
ing student. Its discussions and ex- 
amples have been well chosen for the 
purpose for which they are designed. 


Cereus Romance 


ADVENTURES IN Man’s First Prastic. 
By Nelson S. Knaggs. Reinhold 
Publishing Corp., New York. 329 
pages. $6.75 

Reviewed by H. C. Parmelee 


IN A POPULAR quiz game you are 
asked to identify substances by an- 
swering the question “Animal, vegeta- 
ble, or mineral?” If the indicated sub- 
stance was just “wax” you could an- 
swer correctly “All three.” But you 
might be puzzled if the quizzer named 
specifically “spermaceti,” or “esparto,” 
or “ozokerite.” For the source of waxes 
is so varied in origin and so widespread 
in geography that all three natural 
kingdoms contribute to this amazing 
group of substances. Sperm whales and 
insects, palms and grasses, liquid and 
solid minerals yield waxy materials that 
find commercial use in numerous arts 
and industries. 

The author has titled his book well, 
for there is unsuspected high adven- 
ture and romance in the commerce 
and trade in waxes; and the contents 
of the book live up to the promise of 


| the title. Indeed, the author combines 


to an exceptional degree the technical 
knowledge of his subject with ability 


| to write about it in entertaining fash- 


ion. And, considering the world-wide 
nature of the industry, he treats much 
of it with personal, first-hand infor- 
mation. Typical is the opening chap- 
ter describing his expedition into the 
jungles of the Amazon in search of 
new wax-yielding botanicals. Quite 
different, but nonetheless fascinating, 
is the chapter dealing with the age- 
old uses of wax, man’s first plastic. 
Here the author delves into archaeol- 
ogy, and traces the use of wax in re- 
ligion, art, Egyptian mummy making, 
candles, the invention of lithography, 
Madame Tussaud’s wax models of 
famous persons, and Edison’s talking 
wax cylinder. As a byproduct of ex- 
ploring the Big Bend area of Texas in 
search of candelilla, the reader is in- 
troduced to the legendary and fabu- 
lous Lost Nigger gold mine. In the 
chapter on beeswax the author offers 
a liberal education on the honey bee 
and its traditional industry. And if 
the story of Chinese insect wax is not 
a personal experience, it is neverthe- 
less highly dramatic in its portrayal 
of Chin-Lu and the Wax Caravan 
transporting the precious eggs of Coc- 


| cus Pela nearly 200 miles over hazard- 


ous mountain routes from the valley 


| of Chiench’ang to Loshan in the 
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DE LAVAL 


STEAM TURBINE CO. 
TRENTON 2, NEW JERSEY 
Adianta + Boston + Charlotte + Chicago « Cleveland + Denver + Detroit + Helena+ Houston + Kansas City 
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the 
De Laval 
single inlet 
blower 





This De Laval blower has been de- 
signed and constructed to meet the 
most exacting service with the utmost 
reliability and efficiency. The heavy, 
cast casing is smoothly finished and 
scientifically contoured. The vanes of 
the built-up forged steel impeller are 
curved to assure stable flow charac- 
teristics. A Kingsbury type thrust bear- 
ing is employed in place of ball or 
collar type thrust bearings. The sleeve 
type bearings in the pedestal are pres- 
sure lubricated. The case rings are re- 
placeable. The discharge opening may 
be positioned at any angle in 15° incre- 
ments for either direction of rotation. 
C5 


TURBINES - HELICAL GEARS - WORM GEAR SPFED REDUCERS - CENTRIFUGAL PUMPS + CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OiL PUMPS 
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DOUBLING OUTPUT 


through multiple testing 


WITH DEMING 





PUMPS 


View at left shows one of the 
Deming *Oil-Right” Single- 
Acting Horizontal Pumps 
used for multiple testing of 
range boilers in the plant 
of a nationally known boiler 
monufacturer. Partial view 
of one of the testing de- 


portments is shown below. 


During the wor period, the Deming “Oil-Rite” Pump illustroted above was on a 24-hour 


daily operot r 


g schedule on a multiple testing operation of range boilers. The efficiency 


and dependable operation of this pump made it possible for the boiler manufacturer to 


double the production output 


That pump continues to give its owner faithful service today which proves conclusively 


that the beating it received on war-time schedules failed to weaken its ruqged construc- 


tion and operating efficiency 


Deming Figure 2993 “Oil-Right” Single-Acting Horizontal Triplex Pumps are designed 
for 800 pounds working pressure with capacities of 20 and 35 gallons per minute 
Among the many features are automatic lubrication, outside packed plungers and stain 


less stee! bal! valves 


These pumps ore especially suitable for portable and stationary high pressure work of 


For complete details, write: 


a wide description 


THE DEMING COMPANY 525 BROADWAY, SALEM, OHIO 


THE COMPLETE LI 





PUMPS AND WATER SYSTEMS 
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province of Szechwan, where the eggs 
are placed on host trees to hatch and 
produce wax. Altogether, the book 
offers entertainment as well as in in- 
struction in exploration, botany, en- 
tomology, archaeology, and chemistry, 
to which the author’s photographs add 
further interest. 





Underlying Principles 


Catatytic Cuemisrry. By H. W. 
Lohse. Chemical Publishing Co., 
Brooklyn. 471 pages. $8.50. 

Reviewed by F. C. Nachod 
Dr. Lonse’s text is “aimed at a brief, 
factual presentation of the underlying 
principles of catalytic phenomena and 
the application of catalytic reactions 
in industrial processing.” This has 
been achieved remarkably well, and 
while the book is not on the same 
level of comprehensiveness as_ the 
standard reference works such as 

Schab’s treatise, it appears to be ex- 

tremely useful as both work manual 

and primary reference. The chapters 
cover a historical introduction, cataly- 
tic theory, nature and properties of 
catalysts, types of catalytic reactions, 
and industrial catalysts. The author 
stresses the concept of purity and the 
role of traces of substances which may 
ict catalytically 

\ considerable amount of literature 
reference is given and typographical 
errors are few. Dr. Lohse’s text de- 
serves recommendation as a_ work 
manual and survey of catalysis. 


From USSR 


KONTROL” KOKSOKHIMICHESKOGO PRO- 
1zvopstva. (Methods of Control in 
the Coking Industry.) Third cor- 
rected and supplemented edition 
By L. D. Gluzman and I. I. 
Edel’man. Metallurgizdat, Moscow. 
455 pages. 

Reviewed by ]. G. Tolpin 

Anyone who believes that a grain of 
useful technical information may pay 
for reading a considerable amount of 
generally known facts would want to 
keep in his library not only the cur 
rent Russian periodical literature re- 
lating to his field, but also books, since 
Russian technical books occasionally 
report data insufficiently known 
through other sources. It is also in- 
teresting to get a view of the new 
methods, especially those developed 
in the USSR, which have reached 
commercial utilization there. 

The book under review belongs in 
this category. It was written by the 
authors for chemists working in cok- 
ing plants in the USSR, and its chap- 
ters on analysis and control refer to 
several methods originally developed 
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@ Sperry engineers are constantly faced 
with new and difficult problems in in- 
dustrial filtration. If you have a material 
that requires filtration, send it to Sperry 
for analysis. This organization has solved 
many complex filtration problems for 
leading companies in the chemical and 
process industries. 

The techniques employed by experi- 
enced engineers in our laboratories 
reproduce the exact conditions under 
which your material would be filtered 
in your plant...insure accurate and con- 


clusive determinations. And our 50 years 
research and practical experience in 
designing and building industrial filtra- 
tion equipment has provided invaluable 
data files and case histories of filtration 
experience from which to draw. 

This Sperry service has provided hun- 
dreds of manufacturers the world over 
with filter equipment designed and built 
to perform its required function eff- 
ciently and economically. Take advantage 
of this service by submitting your mate- 
rial to Sperry today. 





D.R.SPERRY & COMPANY -~ BATAVIA, ILLINOIS 


Filtration Engineers for Over 50 Years 
















Eastern Sales Representative 
Henry E. Jacoby, M. E. 
205 East 42nd Street 
New York 17, N.Y. 
Phone: MUrray Hill 4-3581 
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You Can Depend On 
KLEIN 


FILTERS and FILTER LEAVES 


e Positive Filtration ...No Clogging 
e Full Drainage 






Klein Ideal Diatomaceous Eorth Filters and the 
exclusive Klein Filter Leaves, in combination, assure 
positive filtration at all times. Operation, cleaning | 
and maintenance costs are at a minimum with Klein | 
Filters. In addition, many 

radical innovations are incor- 

porated in Klein Ideal Filters. 

You'll want to know about all 

of these if you have an indus- 

trial, chemical or food filtration 
problem in your plant. 

























Write for latest 
Klein Bulletin 


Klein Filter Leaf—'\f damaged, metal cloth 
easily replaced. No rivets. Note horizontal 
heoders—central duct—Klein Cleanout Cap. 


FILTER & MANUFACTURING COMPANY 
1225-29 School Street . 


Chicago 13. | 
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in the USSR, as well as foreign meth- 
ods, a number of them German, 
adapted or modified by the Russians. 
The first part of the book concerns 
itself with control of coal concentra- 
tion, assaying of coal and methods of 
control of the coking process; the sec- 
ond part is devoted to separation and 
processing of gas and tar components. 
Control of manufacture and isolation 
of some relatively new coal-tar prod- 
ucts, such as pure pyridine, is not 
treated here; these subjects are treated 
in a forthcoming publication of the 
authors. 

The subject matter is clearly pre- 
sented without any irrelevant discus- 
sion. 


Unexact Science 


Sorttess GrowTH oF Piants. Second 
Edition. By Carleton Ellis and M. 
W. Swaney; revised by Tom East- 
wood. Reinhold Publishing Corp., 
New York. 277 pages. $4.75. 

Reviewed by John R. Callaham 


In 1938, when the first edition of this 
book appeared, the science and in- 
dustry of soilless plant culture (hydro- 
ponics, chemiculture, water, sand or 
gravel culture) was hardly more than 
an experimental novelty. During the 
war, hydroponics was used on a num- 
ber of Pacific islands by the U.S. 
Army Air Force to provide fresh vege- 
tables to isolated garrisons. Today, this 
technique of growing plants success- 
fully in spite of adverse soil, climate 
and soil organism conditions is used 
in large-scale installations in the 
United States, especially in Florida, by 
the U.S. Army on Ascension Island 
and Iwo Jima, and by subsidiaries of 
Shell Oil Co. and Standard Oil of 
New Jersey in the Netherland West 
Indies. Developments are under way 
in Japan. 

Hydroponics is now recognized as a 
highly specialized branch of agriculture 
and horticulture. As a commercial 
venture, its success is governed by 
delicate economic conditions that are 
different for each locality, plant or 
crop, and installation. As a hobby, it is 
fascinating for those who like to play 
and putter with plants or grow prize 
onions. As such, this reviewer recom- 
mends it (with reservations) as a 
peaceful and soothing pursuit for those 
botanically-minded chemists and engi- 
neers with limited gardening space. It 
is a tonic for the weary and work- 
bound. 

This book on soilless plant growth 
(one of the best and most practical 
available) should appeal both to the 
commercial and amateur chemicultur- 
ist. It is well illustrated with photo- 
graphic reproductions and schematic 
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TAKING, THE HEAT OFF © 


" 
S.26e 9 r- Cee 


Worthington Condensers and Coolers 
Cut Refrigeration Costs With 





































More Efficient Heat Transfer 


Easy, thorough cleaning — with uninterrupted service 

— is a major advantage of Worthington ‘“‘Spira-Flo’’ 

Condensers. The ‘‘Spira-Flo’’ distributors are quickly 

removable, while the steady rush of water carries off 

all impurities loosened from tube walls by the cleaner. 

A constant water level over the tubes assures uniform 
distribution. 


Shell-And-Tube Condensers and Coolers. Where fre- 
quent cleaning is unneccessary, or in closed water sys- 
tems, Worthington Shell-And-Tube Condensers are 
most economical and convenient. Adequate water 
velocity through the tubes provides rapid, efficient heat 
transfer with a minimum of surface. 

Worthington Shell-And-Tube Coolers are of two 
types: priming, with tubes filling the shell; and non- 
priming, with shell partially filled. Both are highly 
effective for cooling brines, water, alcohol and many 
other liquids, and various gases in more and more indus- 
trial applications. 








Worthington Vertical ‘‘Spira-Flo’’ Condensers installed 
inside building. Worthington Pumps in foreground. 


Send for Literature. These Condensers and Coolers are 
adapted to the widest range of refrigerants, including 
ammonia, Freon-12, carbon dioxide, methyl] chloride, 
sulphur dioxide, propane, butane, ethane and ethylene. 
For additional facts proving there's more worth in Worth- 
ington, write to Worthington Pump and Machinery Cor- 
poration, Harrison, N.J. Specialists in air conditioning and 
refrigeration machinery for more than 50 years. 


WORTHINGTON 








Four 48’ Worthington Horizontal Shell-And-Tube Con- 
densers, with liquid refrigerant receivers, in a large indus- 
trial plant's refrigerating system. 
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Open view of NF type 
mill showing hammers, 
grinding plate, side liners, 
and cover liners 


HEAVY DUTY 


HAMMER MILLS 
for All Industrial Grinding Jobs 


Williams is the world’s largest organization of crushing, 
grinding and shredding specialists and have developed 
standard machines for the reduction of practically every 
material whether animal, mineral or vegetable. 

Capacities range from 50 pounds to 300 tons per hour 
permitting selection of exactly the proper size for your 
work. Whether you wish to grind chemicals to 400 mesh, 
crush 4 feet cubes of rock or shred steel turnings, you can 


profit by Williams’ experience. 
— We solicit your inquiries — 
= 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 North Ninth St. St. Louis 6, Mo. 


Sales Agencies Include 


CHICAGO 5 NEW YORK PHILADELPHIA 6 
37 W. Van Buren St. 15 Park Row 11 N. Fourth St. 
J 
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drawings. The super-scientific experi- 
menter can draw upon the bibliog- 
raphy for more detailed directions. It 
is well to remember, however, that 
soilless plant culture is not quite yet 
an exact science—but therein lies the 


fun of guessing and gambling. 


For Electroplaters 


HanpBook OF INDUSTRIAL ELECTRO- 
Pratinc. By E. A. Ollard and E. B. 
Smith. Published by Metal Indus- 
try (London). 308 pages. 15s. 

Reviewed by Louis Weisberg 
Tus BooK is directed to those having 
to do with the design, installation, 
pase or maintenance of plants for 
electroplating. It is strictly a practical 
book, clearly written, easy to read, and 
filled with facts and figures about 
methods and equipment currently used 
in the British electroplating industry. 

Only by excluding all discussion of 

theory and principles could the auth- 

ors have packed so many facts into 
such a small book. 

Unfortunately for American platers, 
a considerable part of the material pre- 
sented is so closely tied in with British 
practice and equipment that it is not 
directly applicable to conditions in 
this country. For instance, several 
types of pumps made and used in Eng- 
land are described in detail, but cen- 
trifugal pumps are not even men- 
tioned. The use of silicon-iron alloy 
for making pumps and heat exchang- 
ers is not mentioned either. In Ameri- 
can plating practice, centrifugal pumps 
and heat exchangers made of silicon- 
iron alloy are widely used. A similar 
situation arises with respect to certain 
other equipment, such as rectifiers and 
magnetic thickness testers. 

Except for this drawback, this is a 
handy book for reference and as- 
sembles in convenient form a wide 
variety of information useful to the 
practical electroplater. 


Industrial Emulsions 


Practica Emutsions. By H. Ben- 
nett. Chemical Publishing Co., 
Brooklyn. 568 pages. $8.50. 

Reviewed by A. H. Pope 

Seconp edition of “Practical Emul- 
sions” is a rather thorough revision of 
the first. Starting with the table of 
contents, which has been appreciably 
expanded, the author has worked over 
| virtually all parts of the book. 

The first section of the book deals 
with discussions of emulsions and their 
properties, emulsifying agents, and in- 
cludes listings of various types of sur- 
face active agents. The text of this 
section follows the first edition in a 
general way but there has been some 
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HENRY VOGT MACHINE COQ. « 
LOUISVILLE 10, KENTUCKY 
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For Today’s 
Tough Service Demands 





EFFICIENT AND DEPENDABLE 
STEAM GENERATION 
Vogt steam generating units are designed to 
give maximum rating in a minimum of space 
with high efficiency and low maintenance ex- 
pense. Bent tube types and straight tube, 
forged steel sectional header types to burn 
solid, liquid or gaseous fuels, as desired, meet 
every power, heating or process requirement, 





PROCESS EQUIPMENT FOR 
EVERY SERVICE 

Stills, towers, oil chilling machines, filter presses, 
heat exchangers, etc. are constructed to all 
Codes. They meet all demands for operating 
security and trouble-free performance and help 
to lower costs in important process industries 
around the world, 





SPECIAL MATERIALS FIGHT CORROSION 

AND PRODUCT CONTAMINATION 
Our modern shops produce a wide variety of 
equipment made from special metals and alloys 
to combat corrosion, and product contamination 
or discoloration. Fabrication procedures em- 
ployed insure that corrosion resistant properties 
of welds will match that of the materials from 
which units ere constructed, 





MORE TONNAGE AT LESS COST 


Over 60 years of manufacturing experience, 
engineering and research~stand behind Vogt 
refrigerating and ice making machinery. Ab- 
sorption Systems, Compression Systems, and the 
Automatic Tube-lce Machine in a wide range of 
capacities serve in leading petroleum refineries, 
chemical plants, ice and cold storage — 
dairies, packing plants, etc., at home and abroad. 





NEW 


DROP FORGED FOR EXTRA TOUGHNESS 
AND LONG-TIME SERVICE 
Vogt valves, fittings and flanges, for top per- 
formance in oil, water, air, gas, and ammonia 
services, at high or low pressures and tempera- 
tures, are available drop forged entirely from 
carbon steel or stainless steel. Valves can be 
furnished in @ combination of materials by 
using stainless steel for parts affected by service 
temperature or corrosion, and less expensive 
alloys or carbon steel for other parts. 





Air View of Vogt Plant 
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change of emphasis. True to the 
theme of the book this section is a 
good discussion on the practical as- 
pects of industrial emulsions. The list- 
ings of surface active agents do not 
appear to have been expanded at all. 
This is especially disappointing to one 
trying to keep up on the more im- 
portant additions to the field of dis- 
persing and wetting agents. 

Entirely new to the book, the sec- 
ond section is a symposium of — 
on emulsifying agents and emulsions. 
Emulsifying agents discussed include 
lecithin, pectin, soap, and polyhydric 
alcohol compounds, with a paper on 
surface active agents as germicides 
thrown in. The second chapter in 
this section is a series of discussions 
on emulsions in seven different in- 
dustries. 

It is in the third section that Mr. 
Bennett lets loose with the material 
near and dear to his heart—formulas. 
These deal with 20 different types of 
emulsion —, The layout of 
this section has been improved and a 
few new formulas have been included. 

The book is well referenced but 


| most of the formulas are, of course, 


taken from Bennett’s “Formulary.” 
The text touches only lightly on 
theoretical aspects but should be of 
interest to those concerned with mak- 
ing and applying industrial emulsions. 


Technological Study 


CoaTING AND InK Resins. By William 
Krumbhaar. Reinhold Publishing 
Corp., New York. 323 pages. $7. 


Reviewed by C. F. Silleck 


Susyect matter of Dr. Krumbhaar’s 
text is considerably narrower than the 
title implies. Discussion is actually 
limited to pure and rosin-modified 
phenolic, rosin-modified maleic and 
“copal-type” synthetic resins. Follow- 
ing the establishment of certain chem- 
ical and physico-chemical fundamen- 
tals and concepts, each type is dis- 
cussed in detail. Unfortunately the 
brief statement of the functionality 
idea on p. 27 is not entirely correct. 
The author states that dibasic acids or 
dihydric alcohols, when reacted to- 
gether, are incapable of giving rise to 
resinous substances, and that “. 
in order to form resins, it is necessary 
that one of the reacting alcohols or 
acids is at least dibasic and the other 
one is at least tribasic, . . .” Direactive 
alcohols and direactive acids react to- 
gether to form resins of the convertible 
type. Dr. Krumbhaar’s earlier volume, 
“The Chemistry of Synthetic Sur- 
face Coatings,” contains a more ac- 
curate review of the functionality con- 
cept. 

While certain of the author’s views 
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Built with the famous TAPER-LOCK 
bushing (patented) 


Available from stock in a wide range 
of standard bores. No reboring/! 


Fastens to shaft with the firmness of a 
shrunk-on fit. 


Easy on — easy off. Can be disconnect- 
ed without moving coupled machines. 


Compact design occupies minimum 
space on shaft. Safe! No projecting parts. 


“Pin Type” design with oak tanned sole 
leather center disc provides flexibility, 
resiliency and strength. 


Made of close grained semi-steel and 
machined all over to insure balance 
and true running. 


DODGE MANUFACTURING CORPORATION 
MISHAWAKA, INDIANA 


right, 1948, Dodge Mfg. Corp 








of Mishawaka, Ind. 


It's new! It's different! A packaged 
Flexible Coupling. . . available from 
stock . . . and ready to install without 
reboring. It's another Dodge devel- 
opment for mechanical power trans- 
mission that saves time, cuts cost! 
* TRADE MARK REGISTERED U.S. PAT. OFF. 


CALL THE TRANSMISSIONEER 


or write the factory) for complete 

bulletin on this newest Dodge 
contribution to better mechanical 
transmission of power. The Trans- 
missioneer— your local Dodge dis- 
tributor—is a factory trained spe- 
cialist. Look for his name under 
‘Power Transmission Equipment”’ 
in your classified phone book. 
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Tanks and Fume Washers 
of PYIROPLEX Construction 


ers Pyroflex constructed tank above was built for 
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pickling stainless steel in a solution of nitric and 


hydrofluoric acids. 


Many other corrosion-proof tanks have been built 
for acid storage, sulphuric acid pickling, acid rinsing or 
washing. Knight engineers designed these Pyroflex 
Units using the materials best suited for each service 


condition. 


Pyroflex Fume Washers 


The Pyroflex Fume Washer below was designed by 
Knight engineers for roof installation and is being 
used for removing HC1 fumes from vent gases. Similar 
successful Pyroflex Units are in service for other corro- 
sive acid fumes, elimination or suppression of oil and 
acid mists and for remov- 
ing dust from gases. 


Knight will assemble 
Pyroflex constructed units 
in the field or will provide 
experienced supervisors 
for customers’ labor to in- 
stall. Full details of your 
fume disposal problem 
will receive prompt atten- 


tion. 


MAURICE A. KNIGHT 


Gas entry side of fume washer. 101 Kelly Ave., Akron 9, Oo. 











may not find full accord with those ot 
other workers in the field, his presen- 
tation is of exceptional interest and is 
very stimulating. Of particular inter- 
est may be mentioned the general in- 
formation on molecular weights; the 
discussion on the reactivity of phe- 
nolic and alcoholic hydroxyl groups 
for acid and alkali catalyzed phenolic 
resins in general and with rosin in 
particular; his views regarding the 
rosin-maleic reaction; the explanation 
of loss of drying in maleic resin var- 
nishes as attributable to the forma- 
tion of insoluble cobalt and lead suc- 


| cinates, the succinic acid resulting 


from the reducing action, at high tem- 
perature, of organic matter on the 
maleic radical. 

Chemical characteristics of resins 
are treated against the background 
supplied by previous discussions of the 


| individual types. Acid number, sapon- 


ification value, chemical analysis, 
molecular weight determination, ace- 
tyl values, methods of evaluating resin 
reactivity are discussed and procedures 
in the-author’s laboratory are _pre- 
sented. It would seem desirable if the 
author’s many valuable, and often 
unique, methods were set apart from 
the reading text by distinctive type 
and headings. Such a device would 
render the book of greater use to the 
laboratory worker, permitting him to 
locate the procedures more readily. It 
is regrettable that very frequently the 
use of 10N alcoholic KOH is speci- 
fied, as on p. 153, when obviously 0.10 
N is the normality intended. 

Physical characteristics of the resins 
under consideration and their prac- 
tical performance are treated from the 
standpoint of their influence; first, 
upon surface coatings, and second, 
upon printing inks. A full under- 
standing of the remarks on_ these 
phases of the subject, augmented by 
the discourse on the application of 
resins in the coating and ink field, will 
be of definite assistance to the coating 
and ink formulator. 

Special equipment utilized in the 
synthetic resin industry is adequately 
covered, being based on the author's 
wide experience with resin units of 
various types. Particular emphasis is 
placed on electrical heating methods 
as used in Dr. Krumbhaar’s own mod- 
ern resin plant. 

The chapter on the patent situation 
might well be read by chemical work- 
ers in all fields of science. Naturally 
it is directed at the resin, coating and 
ink fields, but the general tenor of the 
discourse would be valuable to tech- 
nical executives in any sphere of re- 
search. 

This volume is well bound and 
printed in easily read type on good 
gloss paper. It is: well illustrated with 





e JANUARY 1948 «© CHEMICAL ENGINEERING 








Te 


CHE 








; 







Z ’ 


that all traces of oil must be elimi- 
nated from the air, then you need 
Ingersoll-Rand compressors fitted 
with Type N-L (non-lubricated) 
cylinders. These machines run with- 
out oil, glycerine, water or any other 
lubricant in the air cylinders... be- 
cause they have special pistons fitted 
with graphitic-carbon wearing rings 
and piston rings. 


Let one of our field engineers tell 
you how Type N-L compressor cylin- 
ders are solving the air problem in 
food and process industries, and in 
instrument-control systems which 
require oil-free air. Compressors fit- 
ted with N-L cylinders range from 
9 to 600 horsepower...for pressures 
up to 125 Ib per sq inch...all built 
for heavy-duty service. 





_ HERE’S THE WAY TO GET 


a 
# 


¢ If your use of compressed air is such 


Ing ersoll-Rand 





11 Broadway, New York 4, N. Y. 








, COMPRESSED AIR 



















NOTE: Remember that when properly operated and cared 
for, and when equipped with an aftercooler, standard I-R 
heavy-duty compressors with oil lubrication can deliver ai? 
that contains only small traces of oil. In most applications 
of compressed air, a small amount of oil is a help rather 
than a detriment. However, if your compressed air must be 
absolutely free of oil, the Type N-L compressors described, 
above should be selected. 
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ae % = 
COMPRESSORS + TURBO-BLOWERS - Rock Denis BERT DoLs * CENTRIFUGAL PUMPS + CONDENSERS + Olt AND GAS = 3 
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for Highest Efficiency in Shredding 





Wood or Other 
Fibrous 
Materials 


AMERICAN 


WC and WS WOOD HOGS 


REDUCES: 
Wood, Bark, 


Roots, Husks, 
Chips, Beans, 


Corncobs, 


Waste Paper, 


Sisal, 


Asbestos, Etc. 







Wherever fineness and uniformity of product 
are essential, American Hogs or Shredders per- 
form the work so that subsequent processes are 
speeded up and made more efficient. Shred- 
ding elements are rugged in design and readily 
withstand the impact of foreign material. 
Capacities 1 to 7 TPH. 

Send for Wood Hog Bulletin. 
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® Trouble free 
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® Rugged construction 
® Minimum labor cost 


Many industries hove 
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to vs on your drying 


problem ® 
INSTANT DRYING CORP.—101 Pork Ave.. New York 17, N. Y. 
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30 figures and 22 tables. Eight of the 
figures are excellent color ylates re- 
flecting a high degree of skill in color 
photography. Some readers may find 
disconcerting the odd device of ac- 
centing topics by centering fragments 
of sentences on the page in bold faced 
type. 

In the introduction, Dr. Krumb- 
haar points out that his book is a 
technological study, not a textbook. 
This probably explains the lack of 
anv references to sources of other 
basic work in the field. Nevertheless 
the value of the book to the student 
would be immeasurably increased if 
some bibliography had been included 
However, the volume is highly recom- 
mended to all technologists working 
in the field of synthetic resins, either 
as producers or consumers. It is prob- 
able that the book will prove notably 
provocative and stimulating. It is cer- 
tain to provide a wealth of fruitful 
suggestions for additional research. 


RECENT BOOKS 
and 
PAMPHLETS 


A Quarter Century of Pioneering. Pub- 
lished by the Cooper Alloy Foundry Co., 
Hillside, N. J 44 pages. A pictured 
iiscussion of the growth of the Cooper 
company. Use of stainless steel castings 
by various industries is illustrated In- 
cludes three pages of data on physical 
properties, corrosion resistance and high 
temperature properties 


Rubber Developments. Vol. 1, No. 1 
Published by the British Rubber De- 
velopment Board, London E. C. 3, Eng- 


land ‘0 pages. Gratis. Contains articles 
coverin ch subjects as rehabilitation 
of the rubbe r estates in Malaya, Positex 
ind latex 


Classified Directory. Eleventh edition 
Published by the Association of Consult- 


ng Chemists and Chemical Engineers, 
Inc 50 East 4ist St.. New York 17, 
N. ¥ 120 pages 4 summary of the 


ackground, scope and activities of the 
various firms represented by the mem- 
bers of the association 


Wax and Patty Byproducts from Sugar- 
cane. By Royal T. Balch. Technological 


Report Series No. 3, published by the 
Sugar Research Foundation, New York 
N. Y¥ 62 pages. Gratis. A review of 

existing knowledge concerning the 


vax and fatty materials present in cane 


Makes Workers Work? Ey James 

Lincoln Published by Liberty Li- 
s_ Fair Lawn, N. J 32 pages. 25 
cents An address given before the 
Canadian Club of Toronto and the ques- 
tion and answer period which followed it 


The State of the Company. Published 


by the Timken Roller Bearing Co., Can- 
ton, Ohio. 214 pages. Fifty-three radio 
talks each covering a eiieorent phase of 
the Timken Roller Bear Co.'s p- 
ration 


Reverse Cycle Beeeeee for Heating 
in the South. Bu No. 14—June 

14 By Ss. P er a Published by 

rida Engineering and Industrial Ex- 
eriment Station, University of Florida, 
Gainesville, Fla iS pages Gratis 
i es of reverse cycle refrigeration 
ind its use in the Sout! 


The Enameler’s Dictionary. Published 
by the Ferro Ename! Corp., Cleveland, 
Ohio. 84 pages. Glossary of 1,200 porce- 
ain enameling terms. Includes reference 
‘-harts and a running pictorial of the 
porcelain enameling process 

Industrial Waste Disposal for Petroleum 
Refineries and Allied Plants. By W. B 
Hart Published by Petroleum Process- 
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Service Ratings 











Pounds per square inch 
Type Size Non-Shock 
Steom =| Cold WOG 
gece ¥,"-2" | 150 225 
Screwed 2%," —4” 95 —— 175 — 
ue” | 125 | 200 
Flanged | 24%"—4" | 125 175 








}—— 


Fig. 709 Saddle Style — 





inside Screw — Bronze Mounted or All Iron 














Fig. 726F Stondard — 
Outside Screw and Yoke — Bronze Mounted or All Iron 








iron body wedge gate 


... the last word 
in Dependability 





Service Ratings 
Pounds per square inch 
Type as i. oa e Non-Shock 
nea Cold WOG 
‘ 2" —12 125 200 
Screwed — — 
14”°—16 125 150 
| or = 
Flanged 16" and 150 
L . larger 








steam service requiring valves 18” and larger we recom- 


nd the use of Walworth 1 


7tevet 
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BUTORS 


0-Pound Cast 


Steel Valves. 






Fig. 719 Standard — 
Non-Rising Stem — Bronze Mounted or All Iron 














Service Ratings 
Pounds per square inch 
7 oe Non-Shock 

an Cold WOG 

Screwed __ 2%—12" 125 200 x 
14” 
rd -~ 125 150 

Flanged larger 





Walworth Fig. 709 Saddle Gate Valves are recommended for lines 
carrying sludge, and fluids of high viscosity. They are easy to take 
apart, clean, and put together. They are available in either bronze 
mounted or all iron types, screwed or flanged ends. Two holes in- 
side the bonnet of bronze mounted valves permit draining when the 
valves are open, thus eliminating the risk of damage to the valve 
due to freezing. All parts are designed for maximum service and 
strength. 

Walworth Fig. 719 Standard Non-Rising Stem Valves are rec- 
ommended for general service. The bronze mounted valves are fur- 
nished with bronze stems, seat rings, and disc faces. The all iron 
valves have nickel-plated steel stems, integral disc faces, and re- 
newable screwed-in seat rings. Non-rising stems make them suita- 
ble for use where clearance is a factor. When the valves are open, 
the disc is clear of the fluid passageway. 

Walworth Fig. 726F Standard OS&Y Valves are especially rec- 
ommended for steam and services above atmospheric temperature. 
Their streamlined ports permit smooth, easy flow. 

For further information about Walworth Iron Body Valves, as 
well as Walworth’s complete line of valves, fittings, and flanges, see 
your nearby Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 East 42nd Street, New York 17, N. ¥. 


IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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PROMPT DELIVERY! 


Stainless Steel 


MACHINE SCREWS 
and Rivets 
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CREWS ... nuts... washers 

.+.+ pins... Allmetal carries 
the largest stock in the country of 
stainless steel fasteners and screw 
machine parts. We also have fa- 
cilities for heading, tapping. drill- 
ing. reaming. slotting. turning. 
stamping. broaching and center- 
less grinding. making possible 
prompt delivery of specials. We 
work not only with stainless and 
monel, but also with duralumin. 
aluminum, brass, bronze, or any 
other non-corrosive metal. All 
parts produced to close tolerances. 


Largest stock in nation of 
Stainless Steel Fasteners 

















—~ ~ 
SS } 
= 4 == 
a “J ¢ 
< 2 


' 





We also carry: Cap Screws. 
Bolts, Washers, Nuts. Wood Screws. 
Taper Pins, Cotter Pins, Pipe Fit- 
tings and Valves. Socket Screws. 
Wing Nuts, Thumb Screws, Self- 
tapping Screws, etc. 


Send for FREE CATALOG 


ALLMETAL 


SCREW PRODUCTS CO., INC. 
33 Greene St., New York 13 
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ing, 1213 West Third St Cleveland 13, 


Ohio 103 pages s4 A series of 20 
articles reprinted from “Petroleum 
Processing.” 

Aniline. Chemical Safety Data Sheet 


Manufacturing 
Woodward 


l2 pages. 


SD-17, published by 
Chemists Association, 608 
Building, Washington 5, D. C. 


GOVERNMENT 


20 cents Intormation on the safe han- 
dling and use of aniline. 


Phosphorus, Elemental. Chemical Safety 
Data Sheet SD-16. Published by Manu- 
facturing Chemists’ Association, 608 
Woodward Building, Washington 5, D. Cc 
16 pages. 20 cents. Discusses properties 
and handling of elemental phosphorus. 


PUBLICATIONS 


I'he following recently issued documents are available at prices indicated from 
the Superintendent of Documents, Government Printing Office, Washington 25, 
D. C. In ordering publications noted in this list always give complete titk 


and the issuing office 
coupons or check 


Do not send postage stamps 


Remittances should be made by postal money order, 


When no price is indicated, 


pamphlet is free and should be ordered from the bureau responsible for its issue 


Problems of Long-Distance Transporta- 
tion of Natural Gas. Federal Power 
(Commission, Natural Gas Investigation 
(Docket No G-580), November 1947. 
Mimeographed. Economic study signifi- 
cant as to future of industrial fuel 


Industrial Injuries to Women. Women's 
Bureau, Bulletin No, 212. Price 10 cents 


Safe Practices Around Electrical Equip- 
ment. U.S. Department of Labor, Indus- 
tria Safety Charts Series V Price 5 
cents, Charts suitable for plant use. 


Analysis of Geneva Draft of Charter for 
an International Trade Organization. 
U. S. Tariff Commission, November 1947. 
Mimeographed Describes basis of cur- 
rent conference at Havana 


Mining and Manufacturing Industries in 
Cuba. U. 8S. Tariff Commission Price 
0 cents One of a series of reports on 
mining and manufacturing industries in 
the American Republics. 


Printed Circuit Techniques. By Cledo 

Brunetti and R. W. Curtis National 

Bureau of Standards Circular 468. Price 
5 cents Applicable to plant instrument 
ntrol problems 





BURNS THERMALo 
FLAMMABLE VAPOR 
DETECTOR 


® Electrical. 

* No glowing filaments. 

* Non-aspirating (in most appli- 
cations). 

*® For fixed installations or port- 
able use. 


oo 








Directory of Commercial and Colleve 
Laboratories. National Bureau of Sta 
ards, Miscellaneous Publication M187 
Price 30 cents. 


Electrical Characteristics of Dry Ce'ls 
and Batteries. National Bureau of Star 
ards, Letter Circular LC877 Mime 
graphed. 3asis for standard specifi 
tions recommended for both governmer 
and industry use, 


Selection, Installation, and Care of Li- 


noleum. By G. G. Richey Nationa 
Bureau of Standards, Letter Cir ‘ 
L879 Mimeographed. A practical aid 


for industrial users, 


List of Commercial Standards. Nations 
Bureau of Standards, Letter Circul 
LC878. Mimeographed List revised 1 
Oct. 1, 1947 of recommended commerci: 
standards 


Grinding Wheels. National Bureau of 
Standards, Simplified Practice Recor 
mendation R45-47 Price 15 cents \ 
schedule of specifications for grinding 
wheels. 


Commercial Standards. Recent Ntional 
Bureau of Standards recommendations 


® Are flammable vapors normally 
present in any of your processing, 
storage or handling operations? 

lf the answer is ‘yes," this new 
Flammable Vapor Detector measures 
the margin of safety continuously, to 
permit maximum production within 
safe limits. 


®@ Can flammable vapors accumulate 
by accident or carelessness at any 
point in your plant or delivery facili- 
ties (including ships or carriers)? 

lf so, the instrument gives instant 
warning of the approach of a dan- 
gerous condition. 


Write us your problem. 


JABEZ BURNS & SONS, INC. 
600 W. 43rd Street © New York 18, ©. ¥. 


DETECTS...REPORTS... MEASURES ...ACTS! 


a 
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Amseo solvents 
offer you almost unlimited choice 





Amsco offers you an almost unlimited line of For complete information about what Amsco sol- 
petroleum-base solvents, designed and processed — vents can do for you, mail the attached coupon 
to meet your most rigid requirements. today. 

(msco’s quarter century of seasoned know-how THE MOST COMPLETE LINE 
enables us to offer you solvents which have the OF PETROLEUM-BASE SOLVENTS AVAILABLE 


following sound, profit-making advantages: 
” I if E - Amsco products constitute the widest variety of petroleum 
—Choice of volatility. From fast-evaporating Pentane to slow-drying, solvents available. Every one of them, from oldest to newest, 


high-boiling solvents. . : 
must measure up to the company s <0-year reputation a 


—Choice of solvency. From pure paraffins to pure aromatics plus 


“ ; reputation for uniform high quality, for prompt service and 
materials of intermediate solvency. ' 


for an eagerness to develop new products to meet industry's 


= . ~ ; ; , fect 
Any desired boiling range. From 5° F. upward in some fractions. ever-changing demands. 


—High degree of purity. Good odor and constant continuity of speci- 
fications. 








—Amsco’s famous “Service that goes beyond the sale." American Mineral Spirits Company, Dept. CE- 7 


230 North Michigan Avenue 
Chicago 1, Illinois 


Please send information on the complete line of Amsco 


AMERICAN MINERAL 
SPIRITS COMPANY 
‘te. Chicago, New York 


petroleum-base solvents to: 






4 


LOS ANGELES + PHILADELPHIA + DETROIT + CLEVELAND + MILWAUKEE - INDIANAPOLIS - CINCINNATI 
BOUSTON + WEW ORLEANS ATLANTA + SAN FRANCISCO + BUFFALO + BOSTON + PROVIDENCE 
CORPUS CHRISTI + TORONTO + MONTREAL 


Lancusibenieneareunenenenenanenad 


ee ee 








w 
oS 
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IN CASE OF 


CUCL FAILURE 





he city of Margate, 
New Jersey no longer worries about an un- 
foreseen powerline failure. Their newly in- 
stalled million gallon per day Layne Well 
Water System is DUAL POWERED. Should 
the power fail and the electric motor “go 
dead” a big husky gasoline engine takes 
over to keep up water production. 

Margate's new dual powered water system 
is a quality installation throughout with the 
very latest Layne developed control and en- 
gineering features. And like two other Layne 
installations for Margate—one of which is 
over 23 years old, this new unit will also 
give years and years of satisfactory opera- 
tion. 

Layne Well Water Systems whether in- 
stalled for cities, factories, railroads, irriga- 
tion projects or other use, keep water pro- 
duction at the very lowest cost. Furthermore 
Layne associated companies constantly pro- 
vide prompt repair and parts service for 
their Layne installation. For late catalogs, ad- 
dress Layne & Bowler, Inc., General Offices, 
Memphis 8, Tennessee. 


TAYNE G&» 
WELL WAFER 


AFFILIATED COMPANIES: Layne Arkansas Co., 
Stuttgart Ark * Layne-Atiantic Co bertelt va. * 
ent > Tenr ° Nort 


Layne « Memphis ‘ vine ‘ « 
, Mishawaka Ind * Layne-Lovisiana Co., Lake 
Charles La * Louisiana We Co fonr La * 
Layne New York (« New York City * La e- Northwest 
VMilwauke Wis. * Layne-Onte ¢ ‘ mt or 
¢ Layne-Pacific. Inc., Seattle. Wash. * Layne Texas 
Houston exes *¢ Layne Western ¢ Kar 
city Mo. * Layne-Minnesota Co., Minneapolis, 
Yinn. © Internationa ater Supply Lid Lond cnt 


P 
Can. * Layne-Hispano Americana, 5. A Mexico, D. F 
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of _ commercia Standards includes 
( 5-0-47, Staple vitreous china plumbing 
mixtures, 10 cents; CS35-47, Hardwood 
plywood, 10 cents; CS129-47, Materials 


for safety wearing apparel, 5 cents 


Annotated Bibliography of Subtilin. By 
J. ©. Lewis. Western Regional Research 
Laboratory, Albany, Calif AIC-168. 
Mimeographed 


Fats and Oils in World War Il—Produc- 
tion and Price Suppo Programs. 
Bureau of Agricultural Economics, De- 
partment of Agriculture, War Records 
Monograph 6 Processed. 


Poreign Aid Reports. Executive De- 
artment investigations on which the 
resident has based his requests to Con- 
res are iVailable as follows 


(a) National Resources and Foreign 
\id leport of J. A. Krug, Secretary 
the Interior Price 60 cents. Dis- 
S868 rincipally mineral reserves and 
products therefrom as related to foreign 


requests 


(b) European Recovery and American 


\id A three-part report of the Harri- 
man ommittee. Price 60 cents. Sum- 
arizes in two volumes relation of for- 
gn requests t American needs and 


) Committee on Foreign Aid (Herter 
nmittee) The summaries of pre- 
minatry reports dealing with various 
foreign situations and with certain sug- 
gested problems, including Report Four, 
Fertilizer Requirements and Availabili- 
ties; Report Five, Petroleum Require- 
ments and Availabilities; Report Six, 
United States Steel Requirements and 
\vailabilities; Report Seven, Coal Reé« 
quirements and availabilities; Report 
Nine, Break-Down of European Require- 
ents by Major Catagories; and Report 
ren. Foreign Aid and Exhaustion of 
Natural Resources in Relation to a Stock 
| nz Program. Individual leaflets avail- 
able from House of Representatives Se- 
t Committee on Foreign Aid. 


Trade Agreements. Complete record of 
hanges in tariffs granted by and to 
('nited States is available only through 
United Nations publication of four 
volumes, price $5 per set: order from 
International Documents Service, Co- 
umbia University Press, 2960 Broadway, 
New York, 27 U. S. Government has 
issued two documents only 

(a) Analysis of General Trade Agree- 
ment Department of State Publication 
983 Price 50 cents 

(b) Schedule XX—Modified Rates of 
[buty, Most-Favored-Nation Tariff. Bu- 
eau of Customs, Treasury Department 
Price 0 ents 


! 
{ 


Committee of European Economic Co- 
operation. Volume II, Technical Reports 
Department of State Publication 2952 


Price $1. (Vol. I announced last month.) 


Prophyllite Resources in Japan. Bureau 
of Mines, Mineral Trade Notes, Specia 
Supplement No. 17 (to Vol 5, Ne 
Mimeog rat hed 


i 
) 


Determination of Carbon Monoxide by 
Absorbtion in the Haldane-Type Gas- 
Analysis Apparatus. By L. B. Berge: 
Bureau of Mines, Report of Investiga- 
tions R. I. 4187 Mimeographed 

Gasification of Solid Fuels in Germany 
by the ——y Winkler, and Leuna Slag- 

as 


ging-Type -Producer Processes. 5) 
William W. Odell Bureau of Mines, In- 
formation Circular I. C. 7415 M e0- 
raphed 


Recovery of Alumina from Wyoming 

Anorthosite by the Lime-Soda-Sinter 

Process. By R. A. Brown, et a Burea 

f Mines, Report of Investigations R. I 
32 Mimeographed 


Specific Heat of Colorado Oil Shales. By) 
R. J. Shaw. Bureau of Mines, Report 

Investigations R. I. 4151. Mimeo- 
graphed 


Concentration of Fluorite Ores from Ari- 
zona, California, Idaho, Montana, Ne- 
vada, and Wyoming. By J. V. Batty 
et al Bureau of Mines, Report of In- 

estigations R. I. 4138. Mimeographed 


Concentration of Colorado Fluorite Ores. 
By J. V. Batty, et al Bureau of Mines, 
Report of Investigations R ] 4139 
Mimeographed 
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TERRISS sraincess 


STEELWARE 









PAIL 


| 


Lip, handle 
and bail 














COVERED 
BATCH 
CAN 


UTILITY 
JAR 

in 2 qt. 
and 

4 qt. 








PAIL 
in 10,12 
15 and 

20 qt. 

sizes 


Shipment from stock 


with pouring 









COVERED 








We can supply Stainless Steel 
graduated measures, basins, 
pans, trays, beakers, etc. 














DEPT. C. 22-24 Wooster St. 


CONSOLIDATED 


SIPHON SUPPLY CO., INC. 


New York City 
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Three Lectrodryers and two York refrigeration machines maintain 
a constant temperature and DRY ness in these three packing rooms. 


PURE has long been the reassuring label on drug packages. Now DRY, 
and very dry at that, has become an equally important requirement for 
many products. 

Leetrodryers help make pharmaceutical products DRY—reducing air, 
gases and organic liquids to dewpoints as low as —110° F.—and then help 
keep them DRY. At Abbott Laboratories in North Chicago, for example 

Three packing rooms are maintained at a constant temperature and very, 
very dry, so that powdered drugs which pick up moisture are protected 
until they're safely sealed in moisture-proof vials. Even the workers lock 
the seashece in and out of the rooms through double doors to prevent the 
admission of moisture-laden air. 

Whatever your DRYing problem, there's a Lectrodryer to help solve it. 
Write Pittsburgh Lec trodrye ‘r Corporation, 303 32nd St., Pittsburgh 30, Pa. 


ai , _ Filtered fresh air enters a Lectro- 
In England: Birlec, Limited, Tybura Road, Erdington, Birmingham. dryer here to be dried and then 


in Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sidney. fed into the packing rooms. 


5 lO EEE AL OOK: 


LECTRODRYER 


REGISTERED TRADEMARK U.S. PAT. OFF. 


i om 
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LEKTROMESH 


Lektromesh . . . the new, one-piece 
solid metal-plated screen is made by 
electrodeposition . . . supplements 
rather than competes with woven wire. 
Continuous production methods permit 
runs of 100 foot rolls up to 35 inches 
in width of 40 to 120 mesh... 
meshes 150 to 400 in smaller units 
. . - and is furnished in nickel and 
copper. This unique product pre- 
sents a smooth surface and is readily 
fabricated by stamping, welding and 
soldering. Combining accuracy and 
uniformity of openings with the 
smoothness of perforated metals, 
Lektromesh applications are unlimited. 
Ideal for strainers in fuel systems, dry- 
screening and a large number of spe- 
cialized items. Distinct value lies in 
its even plane surface that withstands 
wear when exposed to doctor blades 
and scrapers as in continuous filters 
and its unique ability to screen ma- 
terial with minimum clogging. 


Lektromesh folder and small sample 


available. Write Dept. 204 


om = 


The C. 0. JELLIFF 
MANUFACTURING 
CORPORATION 


CONN. 





LEKTROMESH e 
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DIPPING BA 
s 
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SOUTHPORT, 
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FILTERS 
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MANUFACTURERS’ 


LATEST PUBLICATIONS 


Chemical Engineering's Reader's Service, in cooperation with manufacturers, makes 
it possible for you to secure catalogs, bulletins, and other publications herein listed 


without obligation (unless a price is specifically mentioned ) 


For your convenience, 


publications may be obtained by using Reader Service Coupons on pp. 169-170, 


(Continued from page 170) 


burners made by 
their combined gas 
industrial boilers, 


steam-atomizing oil 
this company and 

and oil burners for 
heaters and furnaces. 


112. Ion Exchange. American Cyanamid 
Co... New York 12-page booklet dis- 
cusses this company’s ion exchange proc- 
ess for processing sugar juices. 


113. Glass Fibers. Glass Fibers Inc., 
Waterville, Ohio.—8-page brochure de- 
scribing the manufacture of glass fibers 
by this company. 


114. Coal Tar Chemicals. Reilly Tar & 
Chemical Corp., Indianapolis, Ind.—Two 
booklets describing this company’s coal 
tar chemicals and their applications. 
54-page booklet describes chemicals. In- 
cludes data on purity, distillation range, 
solubility and uses. 16-page booklet de- 
scribes the protective coatings and 
preservatives made by this company. 


115. Protective Coating. American Chem- 
ical Paint Co., Ambler, Pa.—4-page leaf- 
let illustrating and describing this 
company’s new protective coating for 
aluminum, Contains a diagram showing 
the steps in applying the coating. 


116. Metal Accessories. Too! Steel Gear 
& Pinion Co., Cincinnati, Ohio—4-page 
bulletin illustrates and describes the 
sheaves and pins made by this company. 


117. Bubber Joints. Hamilton Kent Man- 
ufacturing Co., Kent, Ohio—4-page book- 
let illustrates the rubber joints made by 
this company. Contains photographs 
showing applications. 


118. Metal Powders. New Jersey Zinc 
Co., New York—4-page leaflet illustrates 





For practically all liquids—tar, 
molasses, crude oil, grease, paint, 
varnish, syrups, etc., etc.—for measur- 
ing, indicating, totalizing flow of water 
and chemicals in continuous manu- 
facturing processes and numer- 
ous other uses. Its remote indi- 


cating feature is new—get the 


complete story. 


SEND 
FOR 

BULLETIN. 
46-766 


REMOTE INDICATION OF RATE OF FLOW 
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and describes the metal powders made 
by this company. Discusses applications, 


119. V-Belts. B. F. Goodrich Co., Akron, 
Ohio—2-page flyer describes construc. 
tion of this company’s V-belts. Carries 


a page of tables giving data on standard 
stock sizes. 


120. Bubber Chemicals. J. M. Huber 
Corp., New York—4-page leaflet describ- 
ing this company’s bloom inhibitor for 
natural rubber and mixtures of natural 
rubber and GR-S compounds. 


121. Heat Treating. Surface Combustion 
Co., Toledo, Ohio—24-page booklet dis- 
cusses appliances and equipment made 
by this company for use in many types 
of industrial heat treating. 


122. Rubber Antioxidant. Benson Proc- 
ess Engineering Co., Eden, N. Y 
page flyer describing this company’s an- 
tioxidant for rubber, paint and plastics. 


—l- 


Schmieg Industries 
Inc., Detroit, Mich.—1l12-page loose-leaf 
booklet illustrating and describing the 
equipment for dust and fume elimination 
made by this company. Contains six 
pages of blueprints of the various 
models. 


123. Equipment. 





124. Materials Handling. George G. 


Rodgers Co., New York—4-page folder 
illustrating and describing this com- 
pany’s equipment for filling packages 


Lists specifications. 


125. Magnetic Separators. Dings Mag- 
netic Separator Co., Milwaukee, Wis.— 
12-page catalog describing rectangular 












































Rugged construction, conservative rating, and low 
power consumption make the CP motor-driven Class 
O-CE the ideal compressor for the continuous, heavy- 


s . 
for continuous or 
' e Quick-acting Simplate valves minimize power 


consumption, and provide high volumetric efficiency. 


e Large, streamlined air passages make air flow 
e Vy- lJ y resistance negligible. 


e CP Multi-step Control handles partial load de- 
mands with maximum economy. 


. 
and economical e CP Intercooler assures maximum heat transfer 
with low water consumption. 
e CP Automatic Starting Unloader completely un- 


. 
operation loads compressor when starting and stopping. 


The CP Class O-CE Compressor is of the horizontal, 
double-acting, water-cooled type, with direct-mounted 
synchronous motor drive. Furnished in sizes up to 


1,500 h.p., for pressures up to 5,000 pounds. Write for 
6 full information. 


Cuicaco Pneumatic 


TOOL COMPANY 


eral Offices: 8 East 44th Stree 


y 





AIR COMPRESSORS «+ ELECTRIC TOOLS + PNEUMATIC TOOLS «+ DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS + VACUUM PUMPS «+ AVIATION ACCESSORIES . 
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Products 
that stand 


the test 
of Time... 


HARDINGE 


MATCHED EQUIPMENT 


for the PROCESS 


Behind every Hardinge product stands forty 
years of experience in producing long-lived, 
matched equipment for the process industries 


—gauged to the job. 


CONICAL BALL MILLS 
CONICAL PEBBLE MILLS 
CONVEX-HEAD CYLINDRICAL MILLS 
CONVEX-HEAD ROD MILLS 
BALL TUBE MILLS 
“ELECTRIC EAR” GRINDING CONTROL 
(Reg. U. S. Pat. Of. 

DENSITY CONTROLS 
REVERSED-CURRENT AIR CLASSIFIERS 
COUNTER-CURRENT WET CLASSIFIERS 
HYDRO.CLASSIFIERS 
“AUTO-RAISE” THICKENERS 
CLARIFIERS 
AGITATORS 
AUTOMATIC BACKWASH RAPID SAND FILTERS 
STANDARD SAND FILTERS 
RUGGLES-COLES ROTARY DRYERS (nine types) 
RUGGLES-COLES ROTARY KILNS 
RUGGLES-COLES ROTARY COOLERS 
KEYSTONE LIME KILNS 
CONSTANT-WEIGHT-FEEDERS 
WEIGHT-RECORDING FEEDERS 
DISC FEEDERS 
DRUM FEEDERS 
NON-FLOODING FEEDERS 
ROTARY TUBULAR CONVEYORS 
AUTOMATIC CENTRIFUGAL CLUTCHES 
DIAPHRAGM PUMPS 
SLURRY MIXERS 





YORK, PENNSYLVANIA — 2460 Arch 4. 
NEW YORE 17.122 £ 4fed H. - 








Industries 


PEBBLE TUBE MILLS 
THERMOMILLS 
BATCH MILLS 

CONICAL SCRUBBERS 






































double-gap e ectromagnetic, suspended, 
spout and plate magnets and wet type 
magnets for submerged installations 
Discusses construction and applications. 
Contains charts giving dimensions and 
weights 


126. Diesel Engines. Ingersoll-Rand, 
New York—4-page leaflet illustrating 
and describing this company’s line of 
diesel engines. Contains a cross-sec- 
tional diagram of the engine. Lists rat- 
ings and dimensions. 


127. Zinc Dust. American Smelting and 
Refining Co., New York—Pamphlet dis- 
cusses the applications and character- 
istics of zinc dust 


128. Metal Specialties. Metal Carbides 
Corp., Youngstown, Ohio—8-page cata- 
og contains prices and specifications on 
carbide metal products manufactured by 
this company Standardized carbide 
shapes are available for a variety of 
ipplications 


129. Electronic Equipment. John T. 
O'Connor & Co., West Orange, N. J.— 
i-page leaflet illustrating and describing 
the special machinery. machine process 
controls and electronic equipment made 
by this compan) Discusses typical ap- 
plications and operating principles. 


130. Metallizing. Metallizing Engineer- 
ing Co., Inc., Long Island City, N. Y¥.— 
16-page booklet describing applications 
in which this company's metal coatings 
and coating equipment were used suc- 
cessfully 


131. Hydraulic Pumps. Hydro-Power, 
Ine Springfield, Ohio—4i-page flyer il- 
lustrating and describing the line of hy- 
draulic pumps made by this company 


132. Lubrication Equipment. Luken 
heimer Co., Cincinnati, Ohio—12-page 
pocket-sized folder illustrating and de- 
scribing this company’s bottle oilers for 
automatic lubrication of machinery. Con- 
tains installation photographs. Lists 
prices and dimensions 


133. Materials Handling. Rapids-Stand- 
ard Co., Ine., Grand Rapids, Mich.—2- 
page flyer showing prices and specifica- 
tions of the aluminum conveyor made 
by this company. Gives construction de- 
tails. Illustrates details of the conveyor 
frame 


134. Rubber Belting. Hewitt-Robbins 
In Buffalo, N Y Folder describes 
the conveyor belting made by this com- 
pany Discusses construction features 


135. Welding. Eutectic Welding Alloys 
Corp New York 8-page booklet de- 
scribes procedures in industrial equip- 
ment salvage welding 


136. Control Valves. Foxboro Co., Fox- 
boro Mass Bulletin 277-2 36-page 
booklet illustrates and describes the 
ine of control valves made by this 
companys Contains tables of specifica- 
tions and information for computing 


valve sizes 


137. Chemicals. Heresite & Chemical Co., 
Manitowoc, Wis 36-page booklet de- 
scribing and illustrating the plastic coat- 
ings, synthetic resins and molding com- 
pounds made by this company. Lists 
physical properties of several of the 
coatings ‘ontains photographs of ap- 
plications 


138. Protective Clothing. Industrial 
Products Co Philadelphia. — 4-page 
folder describing and illustrating the 
protective aprons, sleeves, gloves made 
for industrial use. Includes prices and 
sizes Mentions other safety devices 
made by this company 


139. Equipment. Perfektum-Products Co., 
New York.—4-page felder describes and 
illustrates this company's equipment for 
washing, filling and sealing bottles and 
ampules 


140. Alloys. Ampco Metal, Inc., Milwau- 
kee, Wis 1 loose-leaf page describing 
an aluminum bronze type alloy made by 
this company. Lists its physical charac- 
teristics 


141. Instruments. Pyrometer Instru- 
ment Co., New York.—4-page leaflet de- 
scribing the surface pyrometer made by 
this company. Contains phetographs of 
the instrument with various attach- 
ments 


© JANUARY 1948 «© CHEMICAL ENGINEERING 























CH 





aacod fe 








Each year industry accords greater acclaim to the 
Brown ElectroniK Potentiometer. Reviewing the record 
—seven years ago these “acclaims’ were merely 
claims for a new and revolutionary type instrument. 


In 1941 the story of the Brown ElectroniK was almost 
unbelievable. Today it is a proven reality backed by 
an unparalleled performance record. 


Time has proven another important fact—the Brown 
ElectroniK Potentiometer requires only negligible 
maintenance. This fact alone is the reason why hun- 
dreds of plants have standardized on the Brown 
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ZlethionikK performance proved... 
by Seven years in chemical service. 





ElectroniK. Increasing purchases by previous users is 
gratifying proof to the men who have designed and 
manufactured this instrument. 


Every year further substantiates the fact that the 
Brown ElectroniK Potentiometer is the most remarkable 
industrial instrument development of the decade. 
THE BROWN INSTRUMENT CO.,4478 WAYNE AVE., PHILADELPHIA 44, PA. 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Subsidiary Companies in Toronto * Mexico City * London * 


Stockholm * Amsterdam * Brussels * Zurich 








There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request 


SS ec TTT ULULLLLLLULLULLALU MMU 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 

Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


ULLAL LUULLCC LLCO 00111 


SpAMUNNNNUUANNUUNENNAUALUUUUNENTTNANGUU TANGO OENAUOUETAALTEAUTUTUAUA TAHA EAA UA TATE ATN= 


JUNNN00CTTOOOAEAUAAAAAANNAOTOEEUOOOU OOOO AA AANA OHO AOAANGOOOEEEUUUUUUUUUOOAOOONNEUOOUUUOUUOUUUOOOOOOONEOULULE 


NAS ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 
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KH. Ml. Ballers, MARKET EDITOR 





PHENOL—A Market Study 


Chemical Engineering is start- 
ing a series of commodity stud- 
ies this month. Each article in 
the series will consider a chemi- 
cal or class of chemicals. It 


will endeavor to show who 


makes it, where it is used, bow 
much is made, and bow much 


it costs. It will discuss the cur- 


rent market and the outlook. 


ore is in short supply in spite 
of a rapid growth in production. 
\ look at the phenol consumption pat- 
tern shows the reason. The largest 
nsumer of phenol is the synthetic 
in industry. More than 53 thousand 

ns of phenol went into production 
phenolic resins in 1944. In 1946 

we than 57 thousand tons went into 

henol-formaldehyde resins. This was 
more than 56 percent of phenol out- 

In spite of an estimated 133 

> &§ thousand tons of phenol produced in 
1947, phenolic resin producers want 

more phenol. 


Chemical production, which in- 
ides substituted phenols, is the sec- 
‘ nd largest consumer. Petroleum re- 


fining consumes about 4 percent of 
urrent output while disinfectants and 
insecticides, plasticizers and toluene 


extraction each take 2 or 3 percent. 





Estimated Phenol Consumption Pattern 


3 Percent of Production 
) R “ ; 60 
: ( nm od 13 
P eum 4 
Disinfectants and Insecticides 3 
Plasticizers 2 
} ‘ ene extraction 2 
D s and inks l 
| sce aneous 15 
PO dik ne'rd bene dkbannednned 100 








Producers of synthetic phenol, as 
sult of war and postwar expansion 
grams, will have an estimated pro- 
tion capacity of 290 million 
nds a vear. In addition to this 
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capacity there is an annual capacity of 
natural phenol that amounts to 30 
million pounds. 

According to the U. S. Tariff Com- 
mission there are five producers of 
natural phenol. They are: Reilly Tar 
& Chemical Corp.; Calco Chemical 
Division, American Cyanamid Co.; 
Koppers Co.; Republic Creosoting 


Co.; and Barrett Division, Allied 
Chemical & Dye Corp. 
The existing production pattern 


leaves the burden of supplying the 
largest part of industrial needs up to 
producers of synthetic phenol. They 
in turn are faced with a shortage of 
caustic soda and a potential shortage 
of benzene. Shortages of caustic soda 
have hampered output of several basic 
chemicals during the postwar period 
and phenol producers have, of course, 
felt this pinch. Even if shortages of 
raw materials were relieved, present 
phenol capacity would be hard pressed 
to meet the constantly growing de- 
mand for this material. However, 
there is a potential limiting factor in 
the amount of benzene that can be 
produced as a byproduct of the steel 
industry with its present equipment, 
and as long as the bulk of benzene is 
obtained from byproduct operations 
this limiting factor will exist. If the 
petroleum industry expands its out- 
put of benzene this can be removed. 
Chemical industry depends on the 


most of it is produced as a byproduct 
of coke operations. Coal is not nor- 
mally processed for coal chemicals 
alone, so demand for coke controls 
the amount of benzene available. 
Phenol production consumed about 
35.5 million gallons of benzene in 
1947. In 1946 it consumed 25.8 mil- 
lion gallons. The problem facing the 
coal chemical industry is one of con- 
stantly expanding demand and fixed 
maximum amount of benzene from 
coke oven operations. Some authori- 





Synthetic Phenol Producers 


Company Plant Method 
Barrett Division, Allied 


Chemical & Dye Corp. Frankford, Pa.. Caustic Fusion 


Monsanto Chemical Co.. St. Louis, Mo.. Benzenesul- 
honate 
ReichholdChemicals, Inc. Tuscallosa, Ala Benzensul- 
onate 
Solvay Process Co. . Syracuse, Ala. enzene Oxida- 
tion 
Durez Plastics andChem- 
ical Co......+.+...+. N. Tonawanda, ; 
N. Y Regenerative 
Hydrolysis of 
Chlorbenzene 
Dow Chemical Co...... Midland Mich. Hydrolysis of 
Chlorbenzene 
General Electric Co..... Pittsfield, Mass Hydrolysis of 
Chlorbenzene 
Heyden Chemical Co.... Memphis, 
a Hydrolysis of 


Chlorbenzene 


——— == — —— as 





ties estimate this peak production at 
about 150 million gallons. There is 
more than enough productive capacity 
of polystyrene, GR-S, phenol, dyes and 
other chemicals to use all of this 
amount. Benzene from petroleum will 
therefore be a growing factor in satis- 
fying any expansion in the future. 











steel industry for its benzene, since A look at the past shows that with 
we PHENOL PRODUCTION 
1917-1947 
* 200 Source: U. S. Tariff Commission 
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increased demand in World War I, 
output of phenol reached 107 million 
pounds in 1918. Prior to 1914, pro- 
duction averaged 1 million pounds 
per year. After the war, stocks totaled 
almost 40 millon pounds. This was 
estimated to be three times the annual 
consumption for non-military purposes 
at that time. Therefore, the price 


dropped trom +5c. to 6c. per lb. and 
synthetic plants were closed. By 1923 
the price had risen to 27c. per Ib. 
and from that time the price has 
dropped steadily until it has reached a 
level of llc. Rising fuel costs have 
threatened the supply of natural 
phenol and other tar acids. Tar burned 
as fuel cannot be distilled and as fuel 


FIRST QUARTER REQUIREMENTS FOR CHEMICALS LARGE 
ENOUGH TO FORCE A NEW HIGH IN PRODUCTION 


| Ser r10N and consumption of 
chemicals which earlier appeared 
leveled off, started on a new 
upward course in the final quarter of 
last which carried into the 
present months with the apparent cer- 
tainty that activities in the first three 
months of this vear will be of record 
breaking proportions. Objectives have 
been made public by several industries 
which rate high as consumers of chem- 
icals and thev offer a basis for convert- 
ing anticipated manufacturing activi- 


tics into equivaicnt requirements for 


‘ 
0 have 


veal has 


raw materials 
By wav of illustration, demands for 
are larger than in 


riod and productive capaci- 


fertilizer materials 


higher than ever before, so 


ies are g 
it is difheult to visualize any happen- 
+} 


ing which could change the basic sit 


future 


uation so far as the immediate 


1 greater OFT less de- 


g the same conditions apply to pulp 
ind paper, petroleum refining, ravon, 
tecl, coal products, and plastics. Ap 
arcnth irren ite of operations in 
the chemical-processing industrics 
wut 5 percent above that of a veai 
ro ind the yitlook is favor ible fi 


it the qua te! 
Alth ugn siderable progr Va 
nide last vear in the wav of bringing 
v material supplies in close 1a 
ony with suming requirements, 
naximum production of many fin 
( lp du t checked be 1US€ 
ian 1p } hemical ire not 
1 suff ume. In tl 
1S¢ i h. the upplh osit 
x te n n the next few 
t vith new capacities ning 
eration but it 1s th 
hemical will be in t 
1 throughout the ir. Caustic soda 
oth mate } vi ! la } 
} 9 n valance an 
n limits the 


1 wide varietv of )] 

With most outside countri¢ ish 
ing up their production levels and at 
tempting to improve thei 
position by reserving a high pet 


+ 


f outputs for export, the recenth 
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effected international agreements on 
tariffs and trade may have a two-way 
effect on domestic production. In the 
hrst place, export trade may be ex- 
panded in some directions and sec- 
ondly, competition from foreign raw 
materials and finished products may 
be expected to grow progressively. 
Some tariff adjustments became effec 
tive as of January 1, others will be- 
come operative at a later date. For 
the immediate future, there is little 
probability that foreign trade develop- 
ments will have any disturbing effect 
on domestic production and distribu- 
tion. From a longer-term viewpoint 
there is no cause for alarm in the pros- 
pect of foreign competiton in chem 
icals but some of the products which 


Chemical Engineering Index 


Industrial Consumption of Chemicals 


costs rise more tar will be substituted 
for regular fuels. 

Phenol, the building block of a large 
part of the synthetic resin industry, 
will not be in free supply in the im 
mediate future. Planned capacity may 
mect industry's needs but availability 
of raw materials will control the future 


supply. 


consume chemicals may be in a more 
vulnerable position. 

Other factors which may be classed 
as unfavorable for full production are 
found in transportation problems be 
ginning with packaging for shipment 
Drums are far from plentiful and 
shortages of box cars and tank cars are 
still to be overcome. These conditions 
are not new and did not prevent a rec 
ord outturn of chemicals last vear 
and they should not stand in the way 
of greater achievement in the current 
VCarl. 

Prices for chemicals were strongly 
entrenched last vear with the majority 
of revisions favoring the up side. 
Chemical Engineering weighted index 
for chemical prices stood at 121.63 last 
January and by December had moved 
up to 128.52. In nearly all cases the 
higher price levels represented an ad- 
justment forced by increased produc 
tion costs. The upward trend still is in 
evidence with prospects that further 
enforced corrections will be made on 
several commodities for second-quarter 
deliveries. Higher transportations costs 





a Sept also will add to delivered prices this 
names 6a vear. Oils and fats showed a wide 
ye 3132 ~=—-2439~—«éprice range. In January the weighted 
ne 20.62 21.6 price index was 303.82, moved up to 
arnis! 33.48 $4.95 345.62, the high for the year, in Apml 
a2 +1 a 69 and then started to drop with market- 
Rextile 10.40 611.58 ing of new crop oilseeds bringing the 
athe 05 ° figure down to 200.79 in September 
as S$. but a rapid recovery was staged in the 
7.40 <7 closing months with December stand 

018.71 2358 ing at 309.01. 
2505 : 
28 Eee 


hermco! Engineering index for 
Chemica, 

















roy 


945 946 





© JANUARY 1948 © CHEMICAL ENGINEERING 


947 






















L 





Sita ect te ati 












' 





te. Ss. ez 
"Dealt 










eee 
‘ 


4 
re 


‘ 
~ 
‘tS 







ar, 


San 
~00!- blowing install ition at the Kear 
Electric and 
p 


rs 


' New 


wer Spec ih an @ 


4 psi model by Worthing 


MAKE A CLEAN SWEEP 


Correct boiler cleaning is yours . . . 
at a saving in labor . . . when you put 
an automatic, compressed-air soot- 
blowing system to work. Compressed 
air as a Cleaning medium offers savings 
in fuel and savings in feed-water make- 
up. In addition, the possibility of tube 
erosion is reduced because condensate 
is not present in the blowing medium. 

SOOT BLOWING AT 

KEARNY GENERATING STATION 

At the Kearny Generating Station 
of the Public Service Electric and Gas 
Company, N. J., boiler cleaning be- 
came increasingly important, due to a 
rise in the ash content of the coal. 
Soot blowing with steam resulted 
in erosion of the tube surfaces. In 
addition, the replacement of water re- 
moved from the system required chem 
ical treatment and pre-heating 

Compressed-air soot blowing over- 


came these disadvantages. The Kearny 





installation operates on an automatic 
cycle. In the ‘fog bank”’ section, four 
telescopic, long retracting units blow 
air at about 200 psi over the surface of 
the tubes, rotating 360 degrees during 
a projecting and retracting cycle. 
Short retracting blowers arranged in 
groups clean the boiler walls and slop- 
ing floor. 

The booklet, ‘“Worthington Com- 
pressors for Soot Blowing’ proves 
there's more worth in Worthington. Write 
for your copy. Worthington Pump and 
Machinery Corporation, Compressor Divt- 


sion, Buffalo, New York. 


7.17 
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WORTHINGTON COMPRESSORS 








ONLY COMPRESSED-AIR 
SOOT BLOWING GIVES. YOU 
ALL THESE ADVANTAGES 


Saves Fuel... Saves feed-woter moke- 
up... Reduces possibility of tube 
erosion ... Permits use of lower-cost, 
low-temperature piping .. . No piping 
insulation required ... Reduces soot 
blower maintenance ... Dryer blow- 
ing medium... More effective me- 


dium for slag removal. 
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PRODUCTION AND CONSUMPTION TRENDS 


100 = Monthly Average for 1945 
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we large new ammonia Capaci- 

ties were provided in the war 
years, primarily to fill military needs, it 
was generally held that much of this 
capacity would be surplus when the 
war was over. That such did not prove 
to be the case brings into sharp relief 
the precipitous rise in peacetime re- 
quirements for ammonia and its deriv- 
atives. In the prewar period, use of 
ammonium nitrate as a fertilizer ma- 
terial was practically unknown. Last 
year domestic production ran in excess 
of 1,000,000 tons the greater part of 
which was used in the domestic fer- 
tilizer industry or shipped abroad for 
use as fertilizer. When outside coun- 
tries become more self-supporting and 
when the domestic fertilizer trade set- 
tles into what is an accepted normal, 
it will be possible to determine how 
much of this expansion will be perma- 
nent. In the meantime there is the 
possibility of a further trend toward 
direct soil application of ammonia 
liquor which has been gaining con- 
siderable headway and which may cut 
in heavily on the market for the ni- 
trate. At any rate it is assured that, in 
some form, the use of ammonia as a 
fertilizing agent will remain substan- 
tial. 

For some years there has been a 
trend in caustic soda manufacture to 
place more of the load on the elec- 
trolytic product. Last year there was 
marked rise in over-all ‘production of 
caustic but it was largely in electro- 
lytic which shows that trend has not 
been disturbed. 

Another large shift in chemical pro- 
duction is found in current outputs of 
synthetic ammonium sulphate. A 
few years ago coke-oven plants took 
care of most requirements for this 
chemical with chemical companies 
having an annual output of less than 
what they are now turning out in a 
month. Consuming demand has grown 
to a point where all productive facili- 
ties were called upon to contribute 
more actively to the total. 

Salt cake came into its own with 
the introduction of Kraft mills and the 
accompanying call for large tonnages 
of sulphate pulp. Domestic produc- 
tion has not been large enough to sat- 
isfy needs and before the war German 
cake captured a large part of the mar- 
ket. With imports curtailed in re- 
cent years there has been an effort to 
expand home production. There still 
is not much reliance on outside sup- 
pliers and the output of more than 
600,000 tons last year must be in- 
creased if 1948 needs are to be met. 
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0... first year of bi-partisan control since 1933 has 
yassed and brought the first evidence that the labor 
road is not a “one way street” and that the American 
pe ople, through their representatives, can rebel against 
excesses. Every evidence today indicates this is as 
satistactory to labor’s rank and file as to John (). 
Citizen. Elimination of price control, however, with the 
greatest excess profits going, not to big business, but to 
the nominally-unorganized farmers, puts the second of 
our specially-privileged classes in the limelight. 

Our country has been united on foreign policies. 
The great advance of the year has been recognition of 
the world-wide struggle between an active, controlled 
ideology, which feels that to survive it must spread, 
and a brand of Democrac y that believes individual free- 
doms and spiritual standards are worth fighting and 
living for, and that the power of spirit and good will 
must triumph in the end. For the “practical” man, an 
increase in output of over 25 percent at the Victoria 
Coal Pit in Staflordshire, England, speaks for itself and 
is credited by the union he ad to a new spirit of honesty 
and unselfishness inspired by the ‘Moral Re-Armament 
Group.’ . 


* * * 


ORGANIZATIONAL—Much has been done to improve our 
“inner workings” and to resume our world-wide coverage in 
present and anticipated fields. 

he Dorr Company really started when, while doing engineer- 

work, the Classifier and Thickener were developed. During 
the past forty years, much consulting work has been done in our 
specialized fields. This work has now been formalized by our 
establishing a Consulting Engineering Department, to focus and 
make available over 40 years of experience throughout the 
chemical and metallurgical worlds. 

Work of this type exceeded our previous peak year and cov- 
ered a broad variety of projects, ranging from preliminary studies 
ind economic analyses, through laboratory and pilot plant in- 
estigations, to the design and specification of complete plants. 


FLUOSOLIDS—The roasting of arseno-pyrite gold concen- 
trates for cyanidation on a commercial scale is now a reality 

| small scale work in similar fields gives promise of success. 
\ pilot plant operation on a crystalline limestone, in which 
many unexpected problems were overcome, has resulted in 
plans for a 100 ton commercial plant, now in the design stage. 


CHEMICAL PROCESSING—We have collaborated on plans 
the conversion of numerous war-born plants and techniques 
eace-time economy, including processing improve ments and 
insions in such diverse fields as alumina, magnesia, titanium, 
ish, phosphates and catalysts. Abroad, the highlight was 
der for 36 major equipment units to convert the chief 

\l-atian potash plants from leaching to froth flotation. 


CEMENT—Continued activity both here and abroad has been 
lent. Two new American plants have installed our closed 
lit grinding system, and three others have enlarged and 
roved existing plants with Dorr equipment. Abroad, the 
ther acceptance of Dorr C.C.G. and the thin slurry _ ess 
been indicated by equipment supplied for North and South 
\irica, China, Chile and Mozambique. 


HIGH SPECIFICATION SAND—Our service to this field was 
lighted by a complete Dorr installation in the Northwest, the 
tion of a special silica sand prob lem in California — the 
ipping of a barge on the East Coast for an entire sand and 
washing and grading operation. 


=~ Ave 


CHEMICAL PULP — Our score this year was five continuous re- 


causticizing systems for new chemical pulp mills with an aggre- 
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gate output of 700 tons per day, ~ additional equipment for 
the modernization or expansion of four other mills. 


SUGAR—Cane sugar managements have continued the major 
overhauling of factories neglected since 1930 and in this rehabili- 
tation the use of Dorr Multi-feed Cane Juice Clarifiers and 
Oliver-Campbell Cane Mud Filters has been conspicuous. Beet 
sugar manufacturers continue their demand for more Dorr 
equipment, with the accent on our De-Ionization System. 

In England we started up this year a mud disposal plant to 
utilize, for land-building purposes, the mud washed from sugar 
— We have an order for another for the same purpose in 

awaii. 


DE-IONIZATION—Milestones in the rapid progress of D-I 
have been the successful initial operation of two large units in 
the sugar and syrup industries an the erection of our first beet 
sugar pilot plant abroad. In Hawaii, at one plant, D-I is producing 
an edible sugar syrup, equivalent to an additional recovery of 
8,000,000 pounds of sugar per year. Another D-I, at a large beet 
sugar factory, is expected to increase the sugar extraction 
10 percent. 
SANITATION—The year saw the first signs of the long- 
awaited upturn. Our major projects were equipment for San 
Diego’s novel sewage al for Oklahoma City’s two new 
sewage plants (one a 25 MGD biofiltration plant, the world’s 
largest); and, for the Sanitary District of Chicago, replacements 
for 8 special Dorr Clarifiers, now 20 years old. and obsolete. 

In the water field, large installations of Dorrco Flocculators 
are being made at Washington, D.C., and Dallas, Texas; while, 
in active Latin America, we are modernizing one section of the 
Buenos Aires’ water plant at Palermo and equipping that city’s 
Ezeiza Airport with modern biofiltration sewage treatment 
facilities. 
MACHINE DEVELOPMENTS—The year’s major machine 
developments include a new elarifier design; a rapid-mix, ex- 
ternally-heated digester; a heavy-duty hydroseparator with auto- 
matic, hydraulic lifting device; a two-stage clarifier and two- 
stage biological filter; a launder for feeding sedimentation units 
radially; and a method of controlling the pH of mud in cane 
juice clarifiers. 

* * * 


The year has seen much progress with us in quiet ways, 
with shipments and orders balancing on the largest 
scale in our history. The successful operation of several 
important plants in our new fields has emphasized the 
need of staff additions. 

My own journeys included a semi-vacation trip to my 

“Country of Origin’’, the Black Hills, with my brother, 
who last visited there fifty years ago, and a motor trip 
home via Red Lake and Ontario. Others have carried 
the major load of travel and report from the Philip- 
pines, South America, India, South Africa and 
Europe a strong will to go ahead and a belief that we 
shall conquer the threats to world peace that now 
lie ahead. 

To our friends and our associates everywhere, we 
send New Year’s Greetings in a spirit of faith that, 
while the past year has clarified world problems, 1948 
will see the most important steps toward their solution. 
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BALL & PEBBLE 
MILLS 





MIXERS 


Standard equipment in 
important plants every- 
where. 









CENTER AVE. 








The typical machines shown are 
Ball and Pebble Mill and Mixer. 

375 LITTLE FALLS, 
NEW JERSEY 





United States Production ot Certain Chemicals 
October 1947, October 1946 and Ten-Month Totals for 1947 and 1946 


October October Total, Ten*Months 


(henmical (Tons unless otherwise noted 1947 1946 1947 1946 
(\mmonia, synthetic, anhydrous! 91,144 80,829 003 .351 562,934 
Ammonium nitrate, 100 percent 88,249 85,554 868 248 541,408 
Ammonium sulphate, synthetic, technical (M |b 37 ,624 35,152 327 ,237 254 836 
Caleitum arsenate (M Ib 2,272 1,916 42,047 33 308 
Calcium carbide, commerca! 48,336 57.074 504 , 532 462 996 
Calcium phosphate 
Monobasic (M |b 7,343 7,305 58,774 61.000 
Dibasic (M Ib 8,041 5,077 4,724 50.14 
(Carbon dioxide 
Liquid and gas (M |b 21,307 19,084 210,357 185, 782 
Solid (M Ib 58,475 54 906 637 , 100 7,413 
(hiorine 118,662 108.174 1,141,950 955 3463 
Chrome green, (.P., (M Ib 1,378 1,210 11,481 15,17 
Chrome yellow and orange (C.P M Ib 4,7 3.168 40, 468 36.912 
Hydrochloric acid, 100 percent 36 355 32,394 280,722 348 737 
Hydrogen (M cu. ft 2,030,000 1,561,000 17,571,000 14 591,000 
Lead arsenate, acid and basic (M Ib . . 2,250 40.076 
Molybdate chrome orange (C.P.) (M Ib 433 435 3,628 4.2% 
Nitric acid, 100 percent 61,996 61 , 686 ay 448.1 
Oxygen (M cu. ft 1,314,000 1,062,000 il, ,000 «9, 834.000 
Phosphoric acid, 50 percent 09 574 80,673 850 796 732,817 
Soda ash 
Ammonia soda process 
Total wet and dry 395 , 609 382,026 3,748,667 3,630,660 
Finished light 192,021 188,119 1,817,815 1,715,842 
Finished dense 145,846 137 , 205 1,364,704 1,160,090 
Natural‘ ‘ 26 328 20 396 231,550 178,048 
sodiu bicarbonate refined 13,892 16 2 161,408 187 376 
Sodium bichromate and chromate 8,413 7,066 72,364 82.7% 
Sodium hydroxide 
Electrolytic process 
Liquid 114,753 105,172 109 541 938 , 135 
Solid 23 , 966 19,217 199 ,353 164,149 


Lime soda pro 





63,920 63 , 536 626 , 580 617,292 

20,460 20,125 204 335 185,070 

1.195 QRS 11,893 9,840 

6,815 5, 253 65, 126 48,255 

8,187 7,756 73 ,308 78,721 

2,684 2,239 25,7 21,915 

5, 565 4,789 45,741 45,600 

43,642 41,188 389 , 668 343 ,39) 

10,335 0,422 113,302 102 , 223 

18,462 15,316 164,904 137,122 

51,831 48 367 516,052 440 405 

Chamber process : 267 173 264 277 2,717,149 2,560,584 

Contact process, new . 574,930 512,733 5,491,492 4,571,034 
Zine yellow (zine chromate) (C.P ; aeeeens 252 291 2,708 

Data for this tabulation have been taken from “Facts for Industry” series issued by 

Bureau of the Census. Production figures represent primary production and do not 

include purchased or transferred materials. Quantities produced by government-owned 

irsenal ordnance works, and certain plants operated for the government by private 


ndustry are not included. Chemicals manufactured by TVA, however, are included 
All tons are 2,000 Ib. Where no figures are given data are either confidential or not 
vet available. ‘Includes a small amount of aqua ammonia. *Total wet and dry produc- 
tion, including quantities diverted for manufacture of caustic soda and sodium bicar- 
bonate, and quantities processed to finished light and finished dense. *Not including 
quantities converted to finished dense. ‘Data collected in cooperation with the Bureau 
of Mines Figures represent total production of liquid material, including quantities 
evaporated to solid caustic and reported as such. "Includes oleum grades, excludes 
spent acid Data for suphuric acid manufactured as a byproduct of smelting opera- 
tion are included 


United States Production of Certain Organic Chemicals 
“eptember 1947, September 1945 and Nine-Month Totals for 1947 and 1946 
Total, Nine Months 


September September 


1947 1946 1947 1946 

Acetanilid 582, 466 5,849 943 
Acetic acid 

Syntheti: 26 477 947 21,933,741 275,678,107 203,560,500 

Recovered 120 431,504 06 ,836 ,421 1,061,732,761 862,947,460 

Natural? 2,163,722 2,655,615 19, 163,703 20,558 677 
Acetic anhydride’ 48 622,319 41,209,257 451,844,183 381,867,269 
Acetone 32,063 ,333 29, 120, 588 292.063.945 244,584,569 


(Continued on page 320) 





MATERIALS of CONSTRUCTION 


for Chemical Engineering Equipment 








% Copies of Chemical Engineering's Twelfth Report on Materials of 
Construction are now available. This 96-page booklet gives data on 58 
materials used in the process industries. It also includes an article on 
corrosion problems of the Oak Ridge atomic plant and 8 pages $1 
of data and information on gaskets and packings............ 








———— Editorie! Department 
CHEMICAL ENGINEERING @ 330 West 42nd St., New York 18, N. Y. 
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- Hotary Kilns by the Mile 


for a single Traylor customer 








The acknowledged leader in production of an 
essential metal bought and put into operation 43 
Traylor Rotary Kilns in less than 3 years. Se- 
lectiongf these Traylor Kilns, whose total length 
is 10.750 feet, was influenced by the performance 








Here Are The Features That 
Bring Old Customers Back To Traylor 


TURNED AND FACED 
RIDING RINGS. Riding 
rings on Traylor kilns are 


ALL-WELDED STEEL 
SHELLS. The shells of 
Traylor kilns are made of 


thick steel plates welded eurned and faced to 
together to obtain single h finish 
section rigidity. Re- Som, 6 . — 


inforcing rings strength- They are attached to 
en all circumferential the shells without bolts 


joints. or rivets. 








IMPROVED SUPPORTS. CUT STEEL GEARS AND 
Kiln alignment is easily PINIONS. All driving 
gears and main pinions 
are precision cut from 
suitable steel on our 
Maag Gear Generator. 
Gears are reversible for 
extra service. 


maintained by specially 
designed supports. One 
support on each kiln 
is equipped with tapered 
thrust rollers. 
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and service of other Traylor Kilns which this 
company has operated for many years. 

Traylor is pleased to be part of the continuing 
success of old customers . . . eager to help new 
customers make the most of their opportunities. 





This illustrated booklet completely describes 
all of the outstanding features of Traylor Rotary 
Kilns, Coolers and Dryers. It includes many 
pictures of actual Traylor installations. Write 
for your copy today. Ask for Bulletin 115. 


TRAYLOR ENGINEERING & MANUFACTURING CO. 
101 Mill St., Allentown, Penna. 


TRAYLO Rian hile, Coolers + Dryers 















For better results 


STANLEY 


FILTER FABRICS 





FILTER FABRICS 


ALL KINDS 
Cotton, Flax, Wool 


VINYON ead SARAN 
Acid-resistant filter cloths 


CLOTHS CUT aad FABRICATED 
INTO PRESS SACKS 
for all purposes 
GRAVITY FILTER BAGS 


DUST-ARRESTING TUBES 
DISCS end VACUUM BAGS 
CENTRIFUGE LINERS 
in all sizes with fittings 


Write for samples and prices 
State size and type required 






































WM. W. STANLEY C0., Inc. 


401 Broadway, New York 13, WN. Y. 














Mailing List Maintenance! 








mel nd reports 
of a nation-wide field staff. All names 
are querenteed accurate within 2%. 


advertising and sales promot con 
fider thls welaue and economica core. 
ta relation to your product. Details 





peers | 


McGraw-Hill Publishing Co., lac. 
DIRECT MAIL DIVISION 
—— 42d St.. New York, 18, N. Y. 














Solves the Problem of.) 








1947 1946 1947 194¢ 

Acetylsalicy lic acid 1,082,728 573,785 10,338, 238 7,167,442 

Ani line 8,630,160 6,316,897 78,914,389 64,272,921 

5-Ethyl-5 phenylbarbituric acid and salts (phenobarbital 41,597 30,853 337 ,417 291 878 
Benzene 

Motor grade 
Tar distillers‘ 572,921 6,977 328 
Coke-oven operators* 864 O87 2 862.437 13, 880, 186 22,956 020 


All other grades 
Tar distillers‘ 
Coke-oven operators 
Buty! alcohol primary, norma 
Carbon bisulphide 
Carbon tetrachloride 
Chlorobenzene, mono 
Creosote oil 
Tar distillers‘ 
Coke-oven operator 
Creosols, meta-para 
Cresols, ortho-meta-para 
Cresylic acid, refined 
Dibutyl phthalate 
Dichlorodiphenyltrichlorocthane (DDT 
Ethy! acetate (85% 
Ethylene glycol 
Ethyl ether 
Formaldehyde 37 % by wt 
Hexachlorocylohexam 
Methanol, natural* 
Methanol, syntheti 
Naphthalene 
Tar distillers, leas than 79° ( 
Tes distillers, 79° C. and over 
Coke-oven operators 
Penix illin and salts 
Phenol 
Phthalic anhydride 
Styrene, government and private plants 
Toluene 
Coke-oven operators 
All other® 
Xylene, crude 


ess than 79° ( 


All data in pounds except benzene 
(million Oxford units) 
where 
unavailable or confidential. 


(gal.) and penicillin 
Tariff Commission except 
cates either that returns were 


I Ss 


on recovered acid. “Acid produced by 
including that from 
purchased coal tar only or from oil-gas or water-gas 
distillers 
*Statistics collected by 


acetate ®All acetic anhydride 
*Product of distillers who use 
produced or purchased by tar 
medicinals only 


S. Production of Synthetic Organic Chemicals (Cont. 





from page 318) 
Total, Nine Mont! 


September September 
























1,240,785 1,423 ,526 16,397 ,678 16,051 778 

9,792,311 11,246,342 104 391 ,648 75,017 , 78 

10,968 , 888 13,118,084 97 ,657 , 138 87 , 457 , 562 

29 ,543 918 26 457 725 60,054,076 220,537,867 

15,160,445 13,173,641 148,218,375 105,833,000 

27,360,404 21,549,759 242,724,072 193 , 643.702 

10,217 ,521 9,948 ,382 91,307,936 82,698 277 

3, 189,963 2.765.474 28.497 ,951 19,001 732 
522,381 804 222 4,626,280 4,354 092 bi 
547,319 380 , 909 7,005,317 bi 


19,392,911 19,549,191 
15,710,615 
3,855,842 39 , 707 , 989 33 , 302, 450 





6,785,254 7,334,167 62,575,400 67 , 248 
18,110,592 157 , 890 .091 

2,664,300 3,079,223 30 730, 158 30 , 368 527 
41,143,205 36.735, 289 389 800 861 337 . 289 807 

689 , 582 3,963 603 

1,329,421 1,220,784 12,014,088 11,718,225 
43,584,214 43,773,153 412,430,445 360,346,319 
16,201,827 17,203 040 169,075,128 136,090,019 : 
7,862,695 8, 154,983 84, 886 872 71,383 , 059 

8 000, 488 7,537,392 70,832,736 48 832,378 b 
3,365,394 2,214,209 26 , 638, 106 19 ,098 , 303 

23 365,135 13,734,526 194,796,281 142 , 864, 158 
11,799,974 9 333 , 857 103 , 186, 561 77. 838 , 138 
22 752, 815 30,613,972 224,279,317 280,617,619 
2,363,175 1,472,389 29 673 341 11,972,632 
3,204,484 1,270, 104 24,722,151 10,377 , 837 
2,995,016 oads 


(gal.) creosote oil (gal.), toluene (gal.) xylene 
Statistics collected and compiled 

Absence of data on production indi 
‘Excludes the statistics 
direct process from wood and from calcium 
acetic by vapor-phase process 


noted 


given in terms of bulk 
Total production includ- 


Statistics are 
Bureau of Mines 


ing data reported both by coke-oven operators and by distillers of purchased coal tar 


Reported to I Ss 


iny prcess 


Bureau of the 
Includes refined cresylic acid from petroleum 


Census. *Includes toluene produced fron@™petroleum 








FQURVAMIESTANATTC 






An “Engineered “ 
packing for the spe- 
cific requirements of 
chemical processing 
provides better 
sealing, longer runs, 
and less friction on 
rods, shafts and 
sleeves. Precision- 
made die - molded 
rings and ring sets 
are available for 
your particular re- 
quirements. 


Write “Joday 


For File Ne. DICE covering Dura- 
metallic and Dura Plastic Pock ings. 


DURAMETALLIC 


KALAMAZOO 























ait. 















The 
PERFEC 
SEAL 










CORPORATION 


MICHIGAN 





MANUFACTURERS OF METALLIC and SEMI-METALLIC- PACKINGS 


ROTARY 


MECHANICAL 


© JANUARY 







and PACKING TOOLS 


SEALS 
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LIQUON 


DEMINERALIZING PROCESS 





RAW 
WATER 
SUPPLY 


CO 
——* 








WATER 


(TOTAL 
ELECTROLYTES 





Cours 








sIMPLE...RELIABLE... FCONOMICAL 


LIQUID 


CONDITIONING 
CORPORATION 


114 East Price Street 
Linden, N. J. 


Engineering Representatives 
in Principal Cities 


For boiler feed . . . for proc- 
ess work . . . for laboratory 
use .. . investigate the LI- 
QUON Demineralizing proc- 
ess to obtain purer water at 
lower cost. Write for Bulle- 
tin, and your request for 
complete information will 
not involve the slightest 
obligation. 


“DEMINERALIZE” . . . that’s exactly what the 
LIQUON Demineralizing Process does to your raw water supply. This process 
eliminates both hardness and alkalinity, and reduces the total dissolved solids 
down to practically zero. The result . . . the equivalent of most distilled water, 


. to remove minerals . 


and at a fraction of the cost of distillation. 


HOW THE LIQUON DEMINERALIZING PROCESS OPERATES 


In this two-step process, the raw water passes first through a LIQUON 
Hydrogen Zeolite Unit. Here, the salts present are converted into their 
corresponding mineral acids as the water flows through a bed of acid- 
regenerated LIQUONEX CR, a resin type of cation exchange material. The 
effluent from this stage then passes through a LIQUON Anion Exchange 
Unit, where the mineral acids are -removed by the alkali-regenerated 
LIQUONEX A, a high-capacity anion exchange resin, Carbonic acid (carbon 
dioxide) is then removed by aeration in a LIQUON Degasifier or Decarbon- 
ator. Silica may also be removed where desired by adding fluorides or by a 
third step anion unit. The process is simple . . . the equipment is compact 

. the operating cost is frequently far less than one-tenth the cost of 
distilling water. 


Send the Coupon LC-120C 





LIQUID CONDITIONING CORP., 114 East Price St., Linden, N. J. 
Please send complete information on your Demineralizing Process. 


errr rerrrrr fret re tt 


TITLE + 0seeceeeeeen senesced eRmene 
COMPANY 


ADDRESS 
CE 1-48 
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“OUR CLARK 
FORK TRUCK 
TRIPLES 
STORAGE AREA” 


‘Two men in the car and one on the 
fork truck can unload a car of canned 
oil and stack it ceiling-high in less 
than two hours. We investigated 
several makes — and selected the 


Clark.’’ 
J. D. Wooten 
THE MID-SOUTH OIL COMPANY 


Memphis, Tennessee 


Experiences like that are occurring every 


day, everywhere, in almost every 


industry — with extraordinary benefits in 


lower costs and better satisfied workers 


Use Clark s unparalleled 
experience as your own 

a world-wide organi- 
zation of trained men 
makes it quickly avail 
able Consult 


Clark! 


to you 














GAS AND ELECTRIC POWERED 


CLARK Fork TRUCKS 


AND INDUSTRIAL | TOWING TRACTORS 


CLARK EQUIPMENT COMPANY, TRUCTRACTOR DIVISION, BATTLE CREEK 8, MICH. 
REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 














iio ° JANI 








CHEMICALS 


Base — 100 { 


wr 1937 


CHEMICAL ENGINEERING 
Weighted Index of Prices for 








As of January 1 127 51 
Last month (revised 8 52 
January, 1947 ‘ 
January, 1946 
CURRENT PRICES 
The accompanying prices refer to round 
Where it is trade custom to sell f.o.b. works, q 
tions are so designated Prices are correct« 
January 1. 
INDUSTRIAL CHEMICALS 
Acetone, tank 80.07 $ 
Acid, acetic, 28 bl nD ; 78 
Boric, bbl., ton 124.00 
Citric, drums 24 
Formic, cbys.. | 2 j 
Hydrofiuoric, 30°; ss 34 
Lactic, 44%, tech gl O81! S55 
Muriatic, 18°, tar " 8 OO 
Nitric, 36°, carboy U5 
Oleum, tanks, wks., tor 19.50 ¥ 
Oxalic, crystals | 13 
Phosphoric tech., tanks 4 
Sulphuric, 60°, tank- ? 
lartaric, powd., | 9 
Ak ohol amyi fr , 
tanks, lb 7 
Alcohol, buty!, tanks 7 
Alcohol, ethyl, denatured, N 
special tanks, gal ow 
Alum, ammonia, lump, |b O4} 
Aluminum sulphat« o ‘es 
100 Ib 1.15 
Ammonia, anhydrous 16 Ww 
tanks, ton + OO t “ 
Ammonium carbonate yw 
casks, lb 09 ) 
Sulphate, wks., ton $5.00 8S 
Amy! acetate, tech. from pentane 
tanks, Ib 2 
Aqua ammonia, 26°, drums, lb 03 34 
anks, ton fo UO 
Arsenic, white powd., bbl., Ib 06 ? 
Barium carbonate, bags, ton 67.50 -— 75.00 
Chloride, bags, ton 85.00 - 90 & 
” Nitrate, casks, |! 11) 2 
Blanc fixe, dry, bags, ton 67.50 72 30 
Bleaching powder, f.o.b wks 
drums, 100 lb 3.75 4 OO 
Borax, gran., bags, ton 48 50 66 00 
Calcium acetate, bags, 100 |b $.00 
Arsenate, dr., Ib 09 ) 
Carbide, drums, ton 70.00 
Chloride, flake bags, de on ?1 50 Ss U0 
Carbon bisulphide, drums, |b 05} al) 
Tetrachloride, drums, |b 06 7 
Chiorine, liquid, tanks, wks., 100 
inéstakeas 2.25 - Aw 
Copperas, bgs., f.o.b., wks yn 17.00 8 00 
Copper carbonate, bbl., Ib 24 27 
Sulphate, bags. 100 Ib 7 60 7.7 
Cream of tartar, bbl., Ib 38 | 10 
Diethylene glycol, dr., |! 15 f 
Epsom salt, do tech., bi 00 
Ib ‘ 2.30 2 6 
Ethy! acetate, tanks 12 l¢ 
Formaldehyde, 30 dr + 054 
Furfural, tanks, lb 09 
Glaubers salt, bag, 100 II 25 a) 
Glycerine, c.p., dr s, extra 9 , 
Lead: 
White, basic carbonate, dry, 
casks, |t 16 
Red, dry, sck 17¢ 8 
Lead acetate, white crys. bbi., I} 19} 
Arsenate, powd., bags, |b 212 ee 
Lithopone, bags, It - 06 we 
Magnesium carb., tech., bags O07 ) 
Methanol, 95 tanks, ga 60 
Synthetic, tanks, gal 24 
Phosphorus, vellow, cases, |b 22 
Potassium bichromate, bags 11 ' 
Chlora powd., ll 0a 
Hydroxide (c'stic potash) dr 
lb 0785 ed | 
Muriate, 60 bags, uni 37 | a | 
Nitra f., bb i 08) 2 
Permanganate irums, Ib 21; 
Prussiate. vellow, casks, Ib 19 2 
Sal a nia white, casks, 100 
Ib 4.75 . 
~alisoda,. Dbbi LUO it 1.10 20 
Salt cake, bulk, t« 0) 00 25.00 
Soda ash igt s ontract, 
bags. 100 Ib 1.30 
Dense, bags. 100 It 1.38 
=o la sustic, 76 solid, drums 
100 Ib > 8) 
Acetate. de b 05 " 
Bicarbonate, bags, 100 lb 2.25 
Bichromate, bags, |b 09 Be: 
Bisulphate, bulk, ton »0 .0O 4.00 
Bisulphite. bt Db 03 4 
{RY 1948 « CHEMICAL ENGINEERING 
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Want to cut your costs of making pressure 
equipment corrosion-resistant? You can do it 
with a Lukens Clad Steel. 


Corrosion resistance is provided by a clad- 
ding of stainless steel, nickel, Inconel or 
Monel, permanently bonded in a uniform 
thickness to a backing of any ASME plate 
specification steel. Structural strength of the 
composite plate is equal to, or greater than, 
the tensile of A-285 Grade C steel. 


Economy results from use of the corrosion- 
resistant material in a cladding of from 5 to 
50 per cent of total plate thickness. Savings 
in material costs may be as much as 50 per 
cent, compared with solid plate of the clad- 
ding material. 


Fabrication offers no unusual problems. 
Ordinary commercial methods are used for 
welding to meet requirements of paragraphs 
L-68 and U-69 of the ASME Code. No special 
equipment is needed for bending, shearing, 
pressing or other forming operations. 


For any equipment exposed to corrosive 
processes that are accelerated by heat and 
pressure, it will pay you to get the facts 
about Lukens Clad Steels. Information on 
Lukens Stainless-Clad Steels is contained in 
sulletin 338: on Nickel-Clad, Inconel-Clad 
and Monel-Clad Steels, in Bulletin 255. 
Lukens Steel Company, 400 Lukens Build- 
ing, Coatesville, Pennsylvania. 


LUKENS 


Nickel-Clad Stainless-Clad 


Inconel-Clad Monel-Clad SOLID METAL 


id | | ~~ ‘ 
STEELS 
Ls d ll db 













Biggs Boiler W orks, Akron, 
Ohio, selected 5° Lukens 
Nickel-Clad Steel for this 
laboratory -type globe ro- 
tary digester, 6'0" 1.D. It 
was welded according to 
U-69 Code specifications, 
for a working pressure 
of 200 psi and tested 
at 400 psi. 

























Steam jacketed zinc oxide 
mixer, fabricated of 20°; 
Lukens Stainless-Clad 
Steel, type 347, by Luken- 
weld, Division of Lukens, 
Coatesville, Pa. Tank and 
covers are double jacketed 
for heating at 15 psi. 


* 


Agitator kettle for chlori- 
nated hydrocarbons, fab- 
ricated by Steel and Alloy 
Tank Co., Newark, N. J., 
using 20% Lukens Nickel- 
( ‘lad Steel. Operating pres- 
sures are 25 psi at 650 F. in 
the body; 125 psi in the 
jacket. 



























ADVANTAGES WITH CLAD STEEL ECONOMY 





45 INDUSTRIES solve 
Venting Problems with 


TRANSITE "ver 


PIP 





Why plant engineers specify 
this asbestos-cement pipe 
for longer life, less maintenance 





EPORTS FROM plants in 45 in- 
dustries indicate more and more 
engineers rely on Transite Industrial 
Vent Pipe to carry off corrosive fumes, 
gases, vapors, dust, and smoke. 
The reason is that 
Transite Industrial 
Vent Pipe is made of 
asbestos and cement 
combined by a spe- 
cial process... is 
strong and durable 
.-has a high resist- 
ance to many corro- 
sive fumes 
and vapors typical 
of industrial opera- 
that 
formerly had to re- 
place vent pipe at frequent intervals 
often get years of efficient service from 
with practically no main- 


gases, 


tions. Plants 


Transite... 
tenance costs. 


A typical installation of Transite In- 
dustrial Vent Pipe venting corrosive 
goses, vapors and fumes from a 
large industrial plant. 


Because this vent pipe is completely 
rustproof, it may be used for vents 
and stacks without protective paint- 
ing. Light in weight and readily 
assembled, Transite Industrial Vent 
Pipe comes in sizes 
from 3" to 36" 
diameter. A full line 
of Transite fittings 
assures Corrosion re- 
sistance throughout 
the system 

J-M engineers will 
be glad to consult 
with you about the 
use of Transite In- 
dustrial Vent Pipe 
as a possible solu- 
tion to your venting 
problems. Ask for Data Sheet series 
DS-336. It gives full details. gp-yases 
Write Johns-Manville, Box i] | 
290, New York 16, N. Y. 4 





Aircraft 
Automobile 
Baking 
Bleaching 
Boiler Works 
Brewing 
Conning 
Ceramic 
Chemical 


Dairy 

Drug 

Electrical 
Explosive 

Farm Machinery 
Food 

Foundry 
Furnace 
Furniture 


Metal 
Mining 
Paint 





Typical industries in which Transite Industrial Vent Pipe is used 


Laboratory 
Loundry 
Leather 

Meat Packing 


Shipbuilding 
Shoe 
Smelting 

Soap 

Soft Drink 
Sugar Refining 
Textile 

Tool 

Water Works 


Petroleum 
Potash 

Pulp & Paper 
Quarrying 
Railroad 
Rayon 
Refrigeration 
Rubber 
Sewage Works 











CHEMICAL ENGINEERING 
Weighted Index of Prices for 
OILS & FATS 


Base — 100 for 1937 
As of January 1. 
Last month (Revised) .. 
January, 1947 
January, 1946.. 





Chlorate, kegs, |b 
Cyanide, cases, dom., 
Fluoride, bbl., Ib. 
Hyposulphite, bags. 100 Ib.... 
Metasilicate, bbl., 100 Ib.. 
Nitrate, bulk, ton. - 
Nitrite, casks, is aan 
none tribasic, bags, 
, bags, lb 
, dr., wks., 
Sulphite, « crys., bbl. ib i ; 
Sulphur, crude at ‘eee _ ton 16 
Dioxide, cyl., we 
Dioxide, ie Ib. 
Tin crystals, bbl., Ib. . 
Zine chloride, gran., bbl., Ib 
Oxide, lead free, bags, |b 
Oxide, 35°%, leaded, bags, |b... 
Sulphate, bags, cwt..... at 


OILS AND FATS 


Castor oil, No. 3 dr., Ib.... . $0.27) 
Chinawood, oil, tanks, Ib. 26 
Coconut oil, Ceylon, N. , al ‘lb.... 
Corn oil, crude, tanks (f.o. b. mill), 

3 


Linseed ‘oil, raw, car lots, dr., Ib. . 

Palm, casks, Ib 

Peanut oil, crude, tanks (mill), Ib. 

Rapeseed oil, refined, bbl., 

Soybean, tanks, lb 

Menhaden, light, pressed. dr., lb 
Crude, tanks (f.o.b. factory), Ib 

Grease, yellow, loose, Ib 

Oleo stearine, Ib.. 

Oleo oil, No. 1, Ib 

Red oi!, distilled, bbl., lb 

Tallow, extra, loose, Ib... 


COAL TAR PRODUCTS 


Alpha-naphthol, crude, bbl., Ib... $0.6 
Alpha-naphthylamine, bbl., Ib : 
Aniline oil, drums, | , 

Aniline salts, bbl., lb 

Benzaldehyde, tech., dr., lt 

Benzidine base, bbl., Ib 

Renzoic acid, USP, kegs, Ib 

Benzol, 90% tanks, works, gal 

Benzy! chloride, tech., dr., Ib 

Beta, naphthol, tech., drums, I! 

Cresol, USP, dr., lt 
Cresylic acid, dr., wks., 
Diphenyl, bbl., It 
Diethylaniline, dr., It 
Dinitrotoluol, bbl., lt 
Dinitrophenyl, bbl., I! 
Dip oil, 15%, dr., gal 
Diphenylamine, dr., f.o.b 
H acid, bbl . lb 6 
Hydroquinone, bbl., Ib 
Naphthalene, flake, bb!., lb 
Nitrobenzene, dr., Ib 
Para-cresol, bbl, Ib . 
Para-nitroaniline, bbl., lt 
Phenol, USP, tanks, Ib 
Pieric acid, bbl., Ib 
Pyridine, dr., gal 
Resorcinol, tech., 
Salicylic acid, tech., 
Solvent naphtha, w.w., 
Toluidin, bbl., Ib 
Toluol, drums, works, gal 
Xvlol, com., tanks, gal.. 


MISCELLANEOUS 
bbl, Ib... $0.: 


gal 


wks.. Ib 


kegs, Ib 
bbl., Ib , 
tanks, gal. 


Casein, tech., 

Drv colors: 
Carbon gas, black (wks.) Ib 
Prussian blue, bbl., Ib 
Ultramarine blue, bbl., Ib 
Chrome green, bbl., Ib 
Carmine red, tins, Ib 
Para toner, lb 
Vermilion, English, bbl., Ib 
Chrome yellow, C. P., bbL., It 

Gum copal, Congo bags, Ib. 
Manila, bags, Ib : 
Damar, Batavia, cases, Ib 
Kauri, cases, lb 

Magnesite, cale., ton 

Pumice = — bbl., Ib 

Rosin, H., 

Shellac, a on bags, Ib 
Bleached, bonedry, bags, Ib 
‘Ge Uae bags, Ib . 

Turpentine, gal 
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these causes of 
pump downtime 


with the LABOUR type “Q” 


A quick look at the exploded view illustrated 
above will show you the extreme simplicity of 
construction of the Type Q. That's your assur- 
ance of long, trouble-free service—with an ab- 
solute minimum of costly pump downtime. Write 
us for more facts on the LaBour Type Q, or on 
self-priming units, to solve any chemical liquid 


pumping problems. 


CERTRIFUGAL PUES 
THE LaBOUR COMPANY, Inc. - ELKHART, INDIANA, U.S.A. 
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NEW CONSTRUCTION 


Proposed Work 

ittle Rock Lind Nir 
) o Union Carbide & Carbs 
Fast 42nd St.. New York, N. Y 
onstruct plant for the manut 


xvgen and acetvyiene. Fs 


San Fran 
tallow 


| exceed $55 


—- 
Henry 
Berkeley 


SOS MH 


Den cr 


varchouse 


100 and $1.500.00 


Atlanta—Atlanta Paper ¢ 
S. FE. plan 


imated cost. $500,000 


» construct 


Collinsville 
o Illinois Agricultural Assn 
Dearborn St., Chicago, I! 


truct a 50,000 ton.capacity per vear ferti 
} } 


608 Sonth 
plans to yn 
rere Estimate ncluding 
$1.150.00¢6 


izer plant 


quip ni 


\lonsan Monsanto Chen 
South Second St.. St. Louis. Mo 


nstruct additions to ts he 


Louisville, 
plant here 


Pittsbure! 


, Plans to 1 


Houst« Rute Co 
pians t struct a pa 
st $525 


onstruc 


5 On 


Illinois Fann Suppiv Co., 


Md., Baltimore 


Mass., Taunton 


Mich., D 


Current Projects 


Proposed 

Work 
ew England =e 
idle Atlant $2, 205,000 
West : 5,650 000 
Mississippi 2,310,000 
123,000 
1,100,000 


ORR 000 


McColl-Frontenac, Ltd., 
E., Montreal East, Que., 
= 5 x 
construct an oil refinery here 


yt $1.000.000 


Standard Chemical Co., Ltd., 
St., E., Toronto, plans to alter 


Estimated cost $100,000. 


Le asic 


Contracts Awarded 
\la.. Anniston—Monsanto Chemical Co., An- 
ston, has awarded the contract for the 
onstruction of a service building to Andrew, 
Dawson & Shenesev, Anniston. Estimated 
st S$100-000 


Miami—Standard Oil Co., 61 N.W. 
h St., has awarded the contract for the 
construction of a warchouse and storage shed 
to Hillver & Loyan, P. O. Box 371, Jackson 


ill¢ if $173,500 


‘la.. Orlando—Atlantic Chemical Co., Or- 
lando, has awarded the contract for the con 
struction of a warehouse to W. A. McCree, 
a, Orlando. Estimated cost $75,000 


American Oil Co., American 
Bldg., has awarded the contract for an en 
gine testing laboratory to Lacchi Construc- 
tion Co., 2023 Marvland Ave. Estimated 


ost $100 ae 


Geilich Tanning Co., West 
Water St., has awarded the contract for a 
tanning plant to Walter Barker, Inc., 23 
Main St Estimated cost $55,000. 


Taunton 
it—Michigan Consolidated Gas 
415 Clifford St., has awarded the con 
1 pump house to C. E. Tackels, 835 
Bldg. Estimated t $75,000 
Witco Chemical Co., 
New York, N. Y., has 
yntract for design and con- 
Mf an asphalt processing plant, in- 
laboratory, warehouse, loading plat- 
1 40 acre site to Wigton-Abbott 
South Ave., Plainfield 


\ nbov 


oT 
= 


Asheboro—National Carbon Co., Ashe- 

has awarded the contract for a plant 

m to S. E. Trogdon, Asheboro. Esti- 
st $100 


Greensboro—Southern Oxygen Co., 

R. B. Swope, Pres., will construct an 

xvgen plant here. Work will be done with 
wn forces. Estimated cost $75,000. 


Cumulative 1947—— 
Proposed 
Contracts Work Contracts 
55,000 $9.016.000 $2,919, 
168,000 13, 247.000 37 , 364,000 
099 , 000 23 , 433 . 000 53 , 835,000 
143,000 22,472,000 3,859,000 
3, 572,000 304 . 977 .000 147 , 364 , 000 
, 150,000 5, 529, 000 27 , 203 ,000 
$2,412,000 , 385,000 


000 $342,929.000 


N. C., Roanoke Rapids—Halifax Paper Co., 
Roanoke Rapids, has awarded the 
for an addition to its plant to C. M 
& Sons, Greensboro. Estimated 
150,000 


lenn., Nashville—Pittsburgh Plate Glass Co., 
c/o Sumner Construction Co., contractor, 
1514 4th Ave. N., Nashville, will construct 


a warehouse. Estimated cost $75,00¢ 


lex., Beaumont—Magnolia Petroleum Co., 
Beaumont, will construct an addition to it 
refinery consisting of two-stage crude distil- 
lation units. Work will be done with own 
forces. Estimated cost $1,329,000 


Tex., Big Lake—Witco Hydrocarbon Corp., 
cfo’Fish Engineering Corp., M & M Bidg., 
Houston, Tex., has awarded the contract for 
a natural gasoline plant and carbon black 
plant in Barnhart Field, to Fish Engincering 
Corp. Estimated cost $3,800,000 


Tex., Carthage—Glassell & Glassell, Com 
mercial National Bank Bldg., Shreveport, La., 
will construct a gasoline plant. Work will be 
lonc with own Estimated yst 


$1,250,001 


forces 


T'ex., Houston—Gulf Chemical Co., Galena 
Park, has awarded the contract for a ware- 
house, Unit No. 1, to R. P. Farnsworth & 
Co., Inc., Bankers Bldg., Houston, at $78, 
426. 


lex., Houston—F. H. Maloney Co., 410 
Bastrop St., has awarded the contract for a 
plastics plant to Marxon & Son, 1921 West 


sae 


heimer St., Houston. Estimated cost $115, 
000. 


Utah, Salt Lake City—Standard Oil Co. of 
California, 225 Bush St., San Francisco, 
Calif., has awarded the contract for a re 
finery to Bechtel Corp., 220 Montgomery St., 
San Francisco. Estimated cost $5,000 


Wash., Kalama—Columbia Veneer 
Kalama, has awarded the contract 
plywood and veneer mill to E. W. Kn 
Kalama. Estimated cost $150,000 


Wis., New Holstein—Arps Corp., New H )}- 
stein, will construct a story, 45x96 ft. 
paint shop and warehouse and | story, 70x97 
ft. welding shop. Work will be done by 
owner. 
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